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EXECUTIVE SUMMARY

This report presents the findings of the Installation Restoration Program

(IRP) Phase I Records Search/Installation Assessment of Hanscom Air Force Base

(AFB) in Massachusetts. As intended by Phase I of the Air Force IRP, this

investigation identified the potential for environmental contamination from

past waste management and disposal practices and assessed the probability of

contaminant migration that could have an adverse effect on public health and

the environment.

Installation Description

Hanscom AFB is located in Middlesex County, Massachusetts, 17 miles

northwest of downtown Boston. The base occupies land in the towns of Bedford,

Concord, Lexington, and Lincoln. The site was established as a public airport

in 1940, and military aircraft activity began in 1942. The airport was

donated by the Commonwealth of Massachusetts to the Air Force in 1952. The

primary mis-'ion of the base is command, control and communications systems

acquisition by the Electronic Systems Division. The base's runways and

adjacent land were returned to the Commonwealth of Massachusetts in 1974 and

are now operated by the Massachusetts Port Authority as Hanscom Field, a

civilian airport.

Major historic base activities have included the following:

0 State-owned civilian airport and support facilities (1940 to 1952

and 1974 to present)

o Air Force airfield and support facilities (1952 to 1974)

o Lincoln Laboratory Research and Development Facility (1952 to

present)

o Air Force Cambridge Research Center (1955 to present, now partly the
Air Force Geophysics LabotaLoLy And two divisions of the Rome Air
Development Center)

o Air Systems Integration Division (1957 to 1960)

ES-I
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o Air Material Command Electronic Systems Center (1959 to 1961, some
functions incorporated into ESD, others into Air Force Logistics
Command)

o Air Force Command and Control Development Center (1959 to present,
now the Electronic Systems Division)

o Electronics Systems Center (1960 to present, now part of the
Electronic Systems Division).

Environmental Setting

The review of the environmental setting of Hanscom AFB and Hanscom Field

revealed the following geologic, pedologic, hydrologic, and ecologic condi-

tions that influenze the movement of hazardous materials in the environment or

may be adversely affected by the presence of hazardous materials:

o A dual aquifer system exists at Hanscom AFB and comprises an upper
unconfined aquifer consisting of outwash deposits and a lower
semi-confined aquifer consisting of tills. These two units are
separated by low-permeability lacustrine deposits.

o The bedrock surface exerts considerable control over local ground-
water flow; however, the overall groundwater flow system is
controlled by topography and surface hydrology.

o Groundwater flow is generally in the north or northeast direction

o The outwash and till aquifers are not used as sources of water at
the base due to low production rates. The water supply for the
base, with the exception of the Air Force Trailer Home Park which
uses Bedford well water, is the Quabbin Reservoir in western
Massachusetts, provided by the Metropolitan District Commission.

0 All three wells located in Bedford's new well field north of
Hartwell's Hill have been taken off line due to the detection of
trace levels of TCE, and iron and manganese concentrations.

o Water from monitoring wells at Hanscom Field contains varying
concentrations of TCE, DCE, toluene, and other volatile organic
compounds.

0 Surface water drainage is primarily controlled by the storm sewers
throughout the base.

o The storm sewer system discharges into the Shawsheen River and Elm
Brook.

ES-2



o Soils in the vicinity of base have been drastically disturbed by
construction activities. These soils, however, reflect the
properties of native soils existing prior to construction of the
base. Hence, soils are similar to the native soils present outside
the base perimeter.

0 Most of the soils severely limit land use because of saturation.

Findings and Conclusions

The review of past operations and waste management practices at Hanscom

AFB has resulted in the identification of 13 sites which may have resulted in

environmental contamination and have potential for contaminant migration.

Other industrial operation sites were reviewed and eliminated from further

evaluation based on the methodology presented in Section 1.4

The identified sites have been evaluated and ranked using the Air Force

Hazard Assessment Rating Methodology (HARM). The HARM evaluates potential

receptors, waste characteristics, and migration pathways in order to determine

the relative potential of uncontrolled hazardous waste disposal facilities to

cause health or environmental damage. The results of the rating methodology

applied to the identified sites are summarized in Table ES-i.

Based upon an evaluation of the 13 identified sites, recommendations have

been made for further investigation of 9 sites through a Phase II confirmation

effort. In summary, each of these sites should be subject to a combination of

sampling and analysis.

ES-3



TABLE ES-i

SITES AT HANSCOM AFB EVALUATED USING THE HARM METHODOLOGY

Rank Site Name Dates of Operation Overall
of Occurrence HARM Score

1 Fire Training Area II Late 1960-1973 86

2 Paint Waste Disposal Area 1966-1972 86

3 Jet Fuel Residue/Tank 1959-1963 85
Sludge Area

4 Sanitary Landfill 1964-1974 80

5 Fire Training Area I 1950-1960 77

6 Former Filter Beds 1940's-1984 71

7 Industiral Wastewater 1955-1974 69
Treatment System

8 Scott Circle Landfill 1950's-1973 65

9 Administration Bldg. 1954 59
Jet Fuel Spill

10 Mercury Spill 1975 48
Bldg. 1128 k'-,

11 Various Fuel Spills on 1960's-1973 45
Runways and Taxiways

12 AAFES Service Station February 1981 6

Gasoline Leak

13 Motor Pool Spill December 1981 6

1.-'
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1.0 INTRODUCTION

1.1 BACKGROUND AND AUTHORITY

The United States Air Force (USAF) has long been engaged in a wide j
variety of operations involving toxic and hazardous materials. Federal,

state, and local governments have developed strict regulations to require that

disposers identify the locations and contents of disposal sites and take

action to eliminate environmental and health hazards in a responsible manner.

The primary Federal legislation governing disposal of hazardous waste are the

Resource Conservation and Recovery Act (RCRA) of 1976, as amended, and the

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

(CERCLA).

Under Sections 3012 and 6003 of RCRA, Federal agencies are directed to

assist the Environmental Protection Agency (EPA) and state agencies to

inventory past disposal sites and make the information available to requesting

agencies. Under Section 105 of CERCLA, the National Oil and Hazardous

Substances Pollution Contingency Plan (NCP) was revised to provide Federal

authority to respond to the problems of abandoned or uncontrolled hazardous

waste disposal facilities. Section 104 of CERCLA and Executive Order 12316

place authority for carrying out the provisions of the NCP as they apply to

Department of Defense (DOD) facilities with the Secretary of Defense. DOD and

EPA entered into an agreement on August 12, 1984 to clarify each agency's

responsibilities and commitments for conducting and financing response actions

under CERCLA. The agreement, titled Memorandum of Understanding Between the

Department of Defense and the Environmental Protection Agency for the

Implementation of P.L. 96-510, The Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA), is provided in Appendix A.

To ensure compliance with these hazardous waste regulations, DOD

% developed the Installation Restoration Program (IRP). The current DOD IRP

policy is contained in Defense Environmental -lity Program Policy Memorandum

(DEQPPM) 81-5, dated December 11, 1981, a mplemented within the Air

Force by a message dated January 21, 1982. L-5 reissued and amplified

1--
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all previous directives and memoranda on the IRP. The IRP is the basis for

response actions on Air Force installations under the provisions of CERCLA.

DOD policy is to identify and fully evaluate suspected problems associated

with past hazardous contamination, and to control hazards to health and I..

welfare that result from these past operations. "[i

The Air Force IRP is a four-phase program, consisting of the following:

o Phase I: Installation Assessment/Records Search - Identifies the
potential for environmental contamination from past disposal
practices and assesses the probability of contaminant migration that
could have an adverse effect on public health or the environment.
Recommendations are made for Phase II efforts.

o Phase II: Confirmation/Quantification - Based on the findings of
Phase I, potential contamination sites are assessed through sampling
and analysis to confirm the presence and extent of contamination.
Recommendations are made for actions to mitigate adverse environ-
mental effects and prevent migration.

o Phase III: Technology Base Development - Supports the development
of a project plan for controlling migration or restoring an
installation, and responds to research requirements identified in
Phase II.

o Phase IV: Operations - Implementation of remedial measures

(construction, containment, or decontamination) required to control
hazardous conditions.

1.2 PURPOSE

This investigation constitutes the IRP Phase I Installation Assessment

for Hanscom Air Force Base (AFB) located in Lexington, Concord, Lincoln, and

Bedford, Massachusetts. The objective of this investigation is to identify

the potential for environmental contamination from past waste management

practices, evaluate the probability of contaminant migration, and assess the

potential hazard posed by past disposal activities. The extent of

environmental contamination has been determined through detailed analyses of

available site records and interviews of base personnel, including a review of

installation history and environmental conditions that may contribute to

pollutant migration (AFESC, 1983).

1-2



The results of the investigation are presented in this report and are

intended to provide sufficient information to determine the requirements and

scope of Phase II confirmation efforts.

1.3 SCOPE

The scope of the Phase I investigation of Hanscom AFB covers Air Force

and Air Force contractor activities on currently and previously owned and

leased Air Force properties, including the following:

o The current confines of Hanscom AFB (see Section 3)

o The following off-base Air Force facilities:

- Prospect Hill Electronics Research Annex
- Sudbury Electronics Research Annex
- Maynard Geophysics Research Annex
- Solar Radio Observatory at Sagamore Hill
- RADC Electromagnetic Test and Measurement Facility
- Fourth Cliff Recreation Annex
- North Truro Air Force Station

o The current confines of Hanscom Field (see Section 3), formerly part
of Hanscom AFB and currently owned and operated by the Massachusetts
Port Authority (Massport).

The Phase I activities included:

o Obtaining environmental information from Federal, State, and local
agencies

o On-base visit including the following:

- records review
- personnel interviews
- field investigation
- helicopter overflight and aerial photographic coverage
- photographic coverage of existing facilities and conditions

o Evaluation of disposal practices and application of the Air
Force's lazard Assessment Rating Methodology

o Recommendations of a scope for Phase II.
L

This report presents the findings of the above activities.
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1.4 METHODOLOGY

The methodology used for this Phase I investigation was that specified

by the USAF as shown in Figure 1-1. The investigation was conducted by JRB

Associates, a company of Science Applications International Corporation,

under contract to the Air Force Engineering Services Center (AFESC) at

Tyndall Air Force Base. The following team of professionals contributed to

this investigation:

o John P. Meade, Project Director and Environmental Engineer

o Kevin R. Boyer, P.E., Project Manager and Civil Engineer

o Alfred N. Wickline, Records Search Team Leader and Soil Scientist

o Claudia A. Furman, Geologist

o Robert M. Scarberry, Chemical Engineer

o Robert A. Smith, Ecologist.

Resumes for these professionals are provided in Appendix B.

JRB began the Phasr I investigation by reviewing information provided

and related by base personnel at the project pre-preformance meeting

conducted on January 31, 1984, at Hanscom AFB. (The meeting is documented

in minutes dated February 8, 1984.) From February 20 to 24, 1984, an

investigation team visited the base and conducted file searches, personal

interviews, and site visits. The file search included on-base civil

engineering and bioenvironmental engineering files. Forty-six personnel

were interviewed in person or by telephone and are listed in Appendix C.

The on-base and Hanscom Field facilities were visited by automobile and on

foot, and the remote off-base facilities (listed under Scope) were overflown

by helicopter arranged by Hanscom AFB.

The facility visits and the helicopter overflight were intended to

identify visible potential sources of environmental contamination caused by

disposal practices and other activities. Such visible signs of contamina-

tion could include:

1-4



Complete List of Location/Sites
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Figure 1-1. IRP Phase I Records Search Flow Chart.L
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o Leachate seeps

o Vegetative stress

o Discolored or stained soils

o Evidence of disposal activity (e.g., drums).

At various points in conducting the project, the following Federal,

State, and local agencies were contacted and/or visited for information

regarding the ..rironmental setting of the facilities included in the

investigation:

o Commonwealth of Massachusetts Department of Public Works, Boston,
Massachusetts

o Massachusetts Water Resources Commission, Boston, Massachusetts

o Bedford Municipal Water Authority, Bedford, Massachusetts

o Middlesex Conservation District, Littleton, Massachusetts

o Massachusetts Port Authority, Boston, Massachusetts

o U.S. Geological Survey, Reston, Virginia

o U.S. Environmental Protection Agency, Region I, Boston, Massachu-
setts

o Massachusetts Department of Environmental Quality, Boston Massa-
chusetts

o Massachusetts Natural Heritage Program, Massachusetts Division of
Fisheries and Wildlife, Boston, Massachusetts.

From these investigation and records review activities, past disposal

sites and potential sources of hazardous material release were identified

and assembled for analysis. Based on available data, each disposal site was

assessed for its potential for contaminant migration. If the potential for

contaminant migration was considered significant, the site was evaluated and

prioritized using the Air Force's Hazard Assessment Rating Methodology

(HARM). Conclusions resulting from the assessment are provided in Section

5, and completed HARM scoring forms are provided in Appendix D.

1-6
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The results of the hazard rating for each disposal site indicate the

relative potential for environmental contamination and migration. For each

site rated as part of this effort, recommendations have been made on the

degree and scope of further investigation required during an IRP Phase II

confirmation investigation. These recommendations are provided in Section

6.

L_
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2.0 INSTALLATION DESCRIPTION

2.1 BASE HISTORY

The property presently occupied by Hanscom AFB was initially established

as the Auxiliary Boston-Bedford Airport on May 14, 1941, by an act of the

Great and General Court of the Commonwealth of Massachusetts. This act of

legislation provided the Commonweal.h with the authority to acquire the

necessary land holdings on which to build an airport. On June 29, 1942 the

Commonwealth formally transferred this land area containing 500 acres to the

Federal government for the purpose of constructing an air field, which was

constructed and used by the Army Air Force during World War II. The air field

was renamed and officially dedicated in 1943 as Laurence G. Hanscom Field in

memory of a local reporter for the Worchester Telegraph and amateur pilot who

died from injuries resulting from an airplane crash at the field on February

9, 1941.

Military flying activities at the field began in 1942 with the arrival of

P-40 fighter aircraft and continued for 31 years until September 1973. During

this period, base personnel serviced and repaired a variety of aircraft

ranging in size from T-7 trainers to KC-135 or C-124. In October 1951, the

Secretary of the Air Force petitioned the Governor of Massachusetts to donate

Laurence G. Hanscom Field to the Air Force for use as a military installation.

The Commonwealth of Massachusetts and the Federal government agreed on the

following property arrangement in May 1952:

0 396 acres were ceded by the Commonwealth to the United States

Government

0 641 acres were leased by the Commonwealth to the United States
Government

o 83 acres were retained by the Commonwealth.

The term of the lease was for 25 years, with an option to renew for an

additional 25 years in 1977.
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In April 1952, the first of the Lincoln Labcratory buildings was

completed. Also in 1952, the 6520th Test Support Wing was activated to fly -

aircraft in support of Lincoln Laboratory's development of the SAGE air

defense system and to maintain all operations for Laurence G. Hanscom Field.

From 1955 to 1960, the field continued to grow in size and sophistica-

tion. In June 1955, the Air Force Research Center in Cambridge, Massachusetts

was moved to the field, followed by the establishment of the Air Defense

Systems Management Office (ADSMO) in 1957. This unit was subsequently

redesignated as the Air Systems Integration Division (ASID) in 1958. This

division was deactivated in November 1959 when the Air Material Command's

Electronic Systems Center and Air Research and Development Command's Air Force

Command and Control Development Division were established. In January 1960,

the 6520th Air Base Group was redesignated the 3245th Air Base Wing.

In April 1961, the Air Force Command and Control Development Division and

the Electronic Systems Center were combined to form the Electronic Systems

Division (ESD) of tht! Air Force Systems Command, and an electronics-oriented

community has since evolved at Hanscom AFB. The community's high degree of

technical acclaim can be attributed to the work of the ESD, Lincoln

Laboratory, The MITRE Corporation, Rome Air Development Center, and the Air

Force Cambridge Research Laboratory (presently called the Air Force Geophysics

Laboratory).

In August 1974, the original lease permitting the operation and

maintenance of the runway and flightline activities was cancelled following

the termination of Air Force flying activities in 1973. The remainder of the

base was retained by the Air Force was redesignated L.G. Hanscom AFB. The air

field reverted to State control in August 1974 and was redesignated L.G.

Hanscom Field, currently operated by the Massachusetts Port Authority

(Massport) as a civilian airport. Also in 1977, L.G. Hanscom AFB was

redesignated Hanscom AFB.

Table 2-1 provides a chronological summary of the major historical events

that have transpired at Hanscom AFB since 1941.
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TABLE 2-1

HISTORICAL CHRONOLOGY OF HANSCOM APB

1941 - Commonwalth of Massachusetts acquired 509 acres of land for the Boston
Auxiliary Airport at Bedford.

1942 - 79th Pursuit Unit activiated at the airport.
0

1943 - Boston Auxiliary Airport dedicated as Laurence G. Hanscom Field.

1945 - Cambridge Field Station activated in Cambridge, MA.

1947 - Five-year lease negotiated between Army Air Forces and the Corps of
Engineers for joint use of the field.

1949 - Cambridge field Station designated the Air Force Cambridge Research
Laboratories (AFCRL).

1950 - MIT asked to establish an air defense laboratory.

1951 - AFCRL became the Air Force Cambridge Research Center and subsequently
became the landlord at L.G. Hanscom Field.

1952 - First MIT Building occupied.

1952 - Twenty Five Year lease established between the U.S. Government and
Commonwealth of Massachusetts.

1955 - AFCRC moved to L.G. Hanscom Field.

1956 - Lincoln Laboratories charter formalized.

1957 - The Air Defense Systems Manag=en. Office (ADSMO) established at L.G.
Hanscom Field.

1959 - Electronics System Center activated at L.G. Hanscom Field.

1960 - AFCRL activated .t Hanscom Field.

1960 - Air Defense Systems Integration Division discontinued.

1961 - The Electronic Systems Division (ESD) activated at L.G. Hanscom Field. -

1963 - New ESD Building opened (Bldg. 1606).

1970 - Transfer of Haystack Microwave Antenna to MIT.

1972 - AF weather observations discontinued at Hanscom Field. p.

1973 - Air Force flying activities terminated at Hanscom Field.

1974 - Redesignated L.G. Hanscom AFB.

1977 - AFCRL redesignated Air Force Geophysics Laboratory.

1980 - Major basewide construction activities approved.

Source: A Hintorical Chronology of Hanscom AFB, 1941-1980.
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Support services are provided by Hanscom AFB to seven off-base Air Force

facilities. Table 2-2 provides a synopsis of the history and missions of each

of these facilities.

2.2 LOCATION

The area presently occupied by Hanscom AFB is located at latitude west

420 28' 10" and longitude north 71° 17' 30" in the central part of Middlesex

County, Massachusetts. The base is located 14 miles northwest of downtown

Boston and 11.5 miles south of downtown Lowell. Hanscom AFB occupies property

in the towns of Bedford, Concord, Lexington, and Lincoln. The base location

and the locations of the seven off-base Air Force support facilities are shown

in Figure 2-1.

From 1941 to 1945 an additional 600 acres were acquired around the

existing base perimeter by the Army Air Force. Throughout the 1950's and

early 1960's a vigorous land-acquisition program was implemented to accommo-

date increased expansion of research facilities and associated base service

buildings. In 1965, the total land area under jurisdiction of Hanscom AFB

encompassed 1846 acres, illustrated in Figure 2-2, the maximum area occupied

by Hanscom AFB. Table 2-3 presents a breakdown of the base real estate in

1965.

Following the cancellation of the lease for the air field property, the

air field reverted to State control. The resulting boundary of the base,

which remains the current boundary, is shown in Figure 2-3.

Table 2-4 provides a synopsis of Air-Force-owned land holdings and

facilities in 1975.

2.3 MISSION AND ACTIVE UNITS

The current principal mission of Hanscom AFB is to support the Electronic

System Division (ESD) of the Air Force Systems Command (AFSC). At the present

time, the ESD, the 3245th Air Base Group, the Air Force Geophysics Laboratory,

2-4



H 02 41i
0 00 0 00 w H 0) 20

404 0 wH 0)-J V4 41
d) 000 u 4 mH.02) 0)

0 w4J~4 0 0 -
H (0X 4)H0

0 0C H 1O04 4) 4 0 4 "q 00
H 4) 04- 0o 0 bO4 )M$ L r

02 O J H 4)4 - . oP )c :
IC0~C 0 U9 ) 4)r - 0 :3 4)

A U- 0 Co b 0 a) 0. U r
u0 w Ha0 4 H0) 0C r.H ) w I

W ,q (d 0 F30 () 0 r.

co 41 W0 4) 410 -i04-

0 H)mp 00v~ CS4) 4-HH 01 r. 0"
Pr2 00 C- . 41 0 "-102 0
41 0 0 445b PD - 0 '-q w 02 4)W 410

5- I4( 00H 4- O 0 0C > 93 t

4.) >)4 9 4
0)4 H $4P b 0 U)1

W) $4 wO r 4 0 0 0 0 e 4
04 P4t ot P4 Cf)0 0 4mm a 1

141

oO 0H CO4-~

5410O 0 .IO

10 H) WH 00bOr4 1

4) 540 *0b0H4 02 g 0 0
w' 0 m~ 4H40 p 0-44

U ~U)~C 0 1)~ 0 Hi

C14 0) 4) 1 0% H 5-H 4-H m -C4 4

4 H) 54 4 4-4 0 0 o 4 0
> u "O0 p 44 -tI co E-4 4 0

-0 1 H) $40 01 CU U5

E- 41 Ui >%0 4 0J C54-40 0HH4 -4

o rq 0 to -UH 10 :3 wH
0 0 41-H 4J 10(0 C. () 4

U) r.CU 1 0U 0~ r- - )4 . C D
0Io1 H I-H 0 m-) 0 .bO4

H r 1 El 0 ~0 40 - o C0Cd
W) o2 z 0 4 0 H P H 0 . H61
W) i 00um02v54" L 1,0 10J-l 4O.J0

rH 54H 9w 1 4- 5C.41 a0)CO rn

d) -HO 4 H 0 44IH0-C r. 4
> OU -4O~0 M4 H O 1

,4oaC r-4z H 0H 4 CU H -

0 ON0a%4 q 04 rl.I4 -r r 40"4t L

0 -C

0 z0 0 0 0 0 0

U) 41 4-i4-

0 02
00 01PL 04 -4P

o W I I I0(
H4 $4 ~ 0000

54) %0 L 4JO4
01% (7% 0 CO $4

P0 -4 F44 P4

0 0

01 -H 0

O1 u 0 u -1 .1O UH0
-H ~ 0 to p$4w$ $

4.) H) Z61 q. d

HOd 0- 0 r-4 1 4- U)-i54-4SO-i r

Ho W204) M 3 a)0 oQ)t o M

2-5 -



u) 0 u ( -H

r-~~~~ 0 Ob c o4

0H r.r I)C

0 C) 4 p I 0 $

-H0iw-to -4Co -W
0oH J) 4Ji 00 $4
w1- 4 4 C 0 C 4 Jo 0L

-H t 4 4 -iO
~0 w0.r u ~ p

Cr c o
4-) 44 >4 0 u

-H pbO 4J-H 44 4.4 4-i W 0ri
Ho 0 i41 o 4-4 -H4)04"

to 00U U O v-r4 04
P 9 0~ . -w co .. 4 -- -

10 0 0 m 0 04
$ 0co d H4 "0 40 44

P- 0 4J WU - $4
4.44U) >~0C~ 004

14 00 - $r -I 5W-iC:31
too ~ .J 40 CO 1 .o 4 o-L n

HH (j
HW

I W

IV40 0 4 ) -
W 2 UN) Ut 4.

4114 U. 0. 4 H4Lo C Q0
.0 0 j H 4

0 to 0HCOW C

0 0 toa 4) 0
0- 0 0 -

Co H4 0) Go 40
Co ,-4 0;D dO 4) H- 4 ~ H 0

Cor 4 s- 0 $4 4uo - 4 1 -%- 0 oI
0 0 0v4 H0 4 o )0

02 to. Co to *v- to -H2 0

W 41 fn1 K P-zi

E4 4 0 L)0 p 4) . t L ~CO0P $ -IM
Hq -Hm -WViONiQ) ON N Hr 1 Q) to0

0l P 0 ::D0 4) P-4 -H -. -H-~ ~ a)

4) 00 4-H 41~ . 0D w 00V4 4) %D W 4
>- 1 -40 to.~A 4J -b.0%D JL)

0 -40 "q~ . a~ - 4 a- 0' 4 P . -

j0 0 00 0 0 0 0

0 0

0 c I IH-H .0 I-
.- i U)

ON aA -H
P4a 6- -

W
CoZ

co 0

to 0 (-4 41 0-

0 1 Co z :

1.4 ~ 41 a)
u00 10 - 00. 04P4 4 1

4i U 0 9bHOco$.$

Cd4 w 0 WQ0 0

440C P4.- S-aFPs-toa

2-6



NN

RADC Electromagnetic Test
an esrement Facility

Maynrd GophyicsSolar Radio

Sudbur ElectonicsObservatory/l

PrsetHill\ Fourth Cliff
ProspectRecreation Annex

North Truro AFS

Scale Miles

0 25 50

.'4 Figure 2-1. Locations of Hanscom AFB and Off-Base Facilities.
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TABLE 2-3

REAL ESTATE OCCUPIED BY
HANSCOM AFB IN 1965

%Laocation Acres

U.S. Government owned lands 981.54

Leased land from other parties 641.12

-. Easements 223.07

TOTAL 1,845.73

Source: Master Plan Hanscom AFB, 1965
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TABLE 2-4

FEE-OWNED REAL ESTATE OCCUPIED BY HANSCOM AFB IN 1975

Function Size (Acres)

Housing Areas 245

Maintenance and Production 164

Research Facilities 163

Supply Areas 16

Medical Facilities 11

Community Facilities 93

Utilities 6

Administration Facilities 44

Recreation Area 43

Base Trailer Court 6

Tenant Facilities 36

TOTAL 826

Source: Annual Review Real Property Study Hanscom Air Force Base
(Air Force Systems Command), 1978
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MIT Lincoln Laboratory, RADC, and The MITRE Corporation all have personnel

assigned to projects at Hanscom AFB. Table 2-5 provides an overview of the

various missions and responsibilities assigned to each of the above

organizations.

In addition to the seven off-base facilities, the JRB investigation team

identified a U.S. Navy contractor-operated plating facility located northwest

of Hanscom AFB. This facility was opened in the early 1950's by Raytheon to

provide research and development services. Interviews with a former base

employee revealed that unknown quantities of waste liquids were being taken

from Raytheon's metal plating facility and disposed of in the paint waste

disposal area (described in Section 4) from early 1960's through 1972.

Because the Raytheon facility is under the jurisdiction of the Department of

the Navy, investigation of this facility is beyond the scope of this project

and no further discussion of the facility is provided in this report.
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3.0 ENVIRONMENTAL SETTING

This section describes the environmental setting of Hanscom AFB and the

seven off-base facilities that are under the control of Hanscom AFB. The

off-base facilities, located throughout eastern Massachusetts, are:

Prospect Hill Electronics Research Annex, Maynard Geophysics Research Annex,

Sudbury Electronics Research Annex, Sagamore Hill Solar Radio Observatory,

RADC Electromagnetic Test and Measurement Facility, Fourth Cliff Recreation

Annex, and North Truro Air Force Station.

The focus of this section is the geologic, hydrologic, pedologic, and

ecologic conditions that influence the movement of hazardous materials in

the environment or may be adversely affected by the presence of hazardous

materials.

3.1 GEOGRAPHY AND TOPOGRAPHY

3.1.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB is situated in the Eastern Plateau Physiographic Region

(Figure 3-1). This is a low-lying and well-dissected region of eastern

Massachusetts. The plateau slopes gently seaward and maximum elevations are

generally less than 500 feet mean sea level (MSL). Primary drainage for

this region is provided by the Merrimac, Parker, Rawley, Ipswich, Concord,

Sudbury, Assabet, Charles, and Neponset Rivers (Motts and O'Brien, 1981).

There are common and large wetlands throughout the region that reflect

the poorly integrated drainage due to disruption by glaciation. Much of the

preglacial topography in this region was buried by deposits of stratified

drift and marine sediments. Many of the wetlands are situated in

depressions in the stratified drift and now cover much of the stratified

drift.
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Figure 3-1. Physiographic Regions and Locations of Hanscom AFB
and Off-Base Facilities.
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The wetlands in this region commonly occur where sand and gravel

deposits, such as outwash plains and kame terraces, abut against till and

bedrock, lake bottom deposits, marine silts and clays, or other glacio-

fluvial sequences. The area that is now Hanscom AFB and Hanscom Field was

once primarily low wetlands. However, activities associated with base

construction have resulted in the filling of most of the wetlands within the

base perimeter. The construction activities have also resulted in the

alteration of much of the surface drainage at the base.

Elevations in the area of Hanscom AFB range from a high of

approximately 300 feet MSL near the MIT Lincoln Laboratory to a low of

approximately 118 feet MSL along Runway 29 (Figure 3-2). Although this

indicates a fairly large degree of relief, the majority of the study area is

at an average elevation of 125 to 130 feet MSL. The higher elevations

within and outside the base boundary reflect the surficial expression of

preglacial topography. Some areas within the base boundary are currently at

higher elevations than the off-base surrounding areas. This is a result of

filling of the lowlands during base construction.

The wetlands that now exist or once existed in this physiographic

region of Massachusetts are usually underlain by stratified glacial drift.

However, the wetlands in the area of Hanscom AFB are underlain by

glaciofluvial deposits of ancient Concord Lake.

3.1.2 Prospect Hill Electronics Research Annex

The Prospect Hill Electronics Research Annex is also situated in the

Eastern Plateau Physiographic Region (Figure 3-1). The facility is approxi-

mately 5 miles southeast of Hanscom AFB and is situated on an elongated

ridge known as Prospect Hill. The topography of the facility is shown in

Figure 3-3. A thin layer of glacial till covers preglacial topography as is

evidenced by bedrock outcrops along the flanks of the hill. Elevations

range from 350 feet MSL at the foot of Prospect Hill to 487 feet MSL at the

facility. This relief is typical of the ridges and lowlands in the area.
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3.1.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The Maynard Geophysics Research Annex and Sudbury Electronics Research

Annex are also in the Eastern Plateau Physiographic Region. These

facilities are approximately 15 miles southwest of Hanscom AFB situated on

the U.S.-Army-owned Natick Laboratories Sudbury Annex. The topography of

the area is shown in Figure 3-4. Like other areas in this physiographic

region, the low-lying areas are swamps or wetlands with the groundwater

table being close to the surface most of the year. The broad, flat lowlands

are interrupted intermittently by steep-sloped hills. These hills are

either surficial expression of preglacial topography (drumlins) or moraines

created during glacial retreat.

A radio facility serving the annexes is located on a glacial deposit

(ground moraine) having a maximum elevation of 310 feet MSL. The

surrounding lowlands are predominantly outwash plains with elevations of

less than 200 feet MSL. Numerous small lakes and ponds are found throughout

the lowlands in the vicinity of the facilities.

3.1.4 Solar Radio Observatory at Sagamore Hill

The Solar Radio Observatory at Sagamore h-.i is also situated in the

Eastern Plateau Physiographic Region. This facility is located in the

northeast section of Massachusetts and is also typical of New England areas

that were glaciated. Low-lying areas are swampy and there is little relief

in the general area. The site is situated on Sagamore Hill at an elevation

of approximately 187 feet MSL. Surrounding lowlands are at elevations that

are generally lower than 100 feet MSL. Sagamore Hill is a ground moraine

deposited during the last glacial retreat. The main drainage for the area

is by the Ipswich, Castle Neck, and Essex Rivers. These are northeast-flow-

ing rivers that are fed by the many wetlands and swamps of this area of

Massachusetts. The topographic setting is illustrated in Figure 3-5.
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3.1.5 RADC Electromagnetic Test and Measurement Facility

The RADC Electromagnetic Test and Measurement Facility (EMTF) is

located on Great Neck on an island situated in the Plum Island Sound at the

mouth of the Ipswich and Eagle Hill Rivers. The facility is in the Eastern

Plateau rhysiographic Region. Located on the north ridge of Great Neck, the

facility is at an elevation of approximately 123 feet MSL. The land slopes

steeply to water level on all sides. Great Neck is surrounded on three

sides by the above water bodies and to the southeast by a saltwater marsh.

Figure 3-6 illustrates the topography of the site and the surrounding area.

3.1.6 Fourth Cliff Recreation Annex

The Fourth Cliff Recreation Annex is located in the Eastern Plateau

Physiographic Region on a drumlin deposit on the Massachusetts Bay at the

confluence of the North and South Rivers. The topography of the area is

shown in Figure 3-7. Located at a maximum elevation of 62 feet MSL, the

land surface drops off sharply on the seaward side. The southwest flank
slopes more gently into soft marsh deposits near the mouth of the South

River.

3.1.7 North Truro Air Force Station

North Truro Air Force Station (AFS) is located on Cape Cod, which 
is in

the Coastal Lowland Physiographic Region. It is located in the southeast

portion of lower Cape Cod -nd covers approximately 134 acres above Longnook

Beach. The topography of the facility is shown in Figure 3-8. The maximum

elevation at the site is approximately 160 feet MSL, and the land generally

slopes gently to the west. Many depressions exist within the air station as

a result of past glacial action. These depressions give a karst appearance

to the landscape. To the east the land drops off almost vertically to the

beach below. This cliff is a result of past and present wave action that F.:
continually erodes the land.
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3.2 METEOROLOGY

General climatic conditions at Hanscom AFB are characterized by a

continental climate, modified and somewhat buffered by the Atlantic Ocean to

the east. Weather patterns vary daily and seasonally from year to year

because of the prevailing northwesterly winds. A summary of temperatures

and precipitation data for Hanscom AFB is given in Table 3-1. These data,

recorded at Hanscom Field, show monthly maximum, minimum, and mean

temperatures for a 20-year period from 1946 to 1966 and are representative

of present-day conditions. The maximum 24-hour precipitation for this area

in the 87 years of recordkeeping is 8.7 inches. The maximum 24-hour snowfall

in 86 years of recordkeeping is 16.5 inches. Average annual precipitation

is 44 inches and the average annual snowfall is 56.6 inches. Evapotrans-

piration ranges between 22 and 28 inches annually. The difference between

precipitation and evapotransprination is the annual net precipitation,

between 16 and 22 inches.

The climatic conditions at the off-base facilities are similar to those

discussed above, with the exception of the sites situated along the Atlantic

coast. These sites, RADC EMTF, Sagamore Hill, Fourth Cliff, and North

Truro, are influenced to a greater extent by the buffering of the ocean than

are the inland Eites. Total precipitation along the coast is approximately

the same, but the amount of snowfall is much less. The wind is generally

from the sea in a northwesterly direction and moderates the effects of the

colder Canadian air that influences inland areas.

3.3 SURFACE HYDROLOGY

3.3.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB is situated near the headwaters of the Shawsheen River.

This river and Elm Brook, a tributary of the Shawsheen, provide the natural

surface drainage for the base (see Figure 3-9). Elm Brook originates in a

swampy area southwest of the base and flows north along the western edge of
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TABLE 3-1

CLIMATOLOGICAL DATA FOR HANSCOM FIELD

Temperature Precipitation
(OF) (inches)

Month Mean Mean Highest Lowest Mean Snow
Daily Daily Total Fall -

Max. Min.

January 35 17 71 -21 3.98 16.7
February 37 18 69 -23 3.25 14.6
March 45 27 85 - 9 4.11 11.9
April 57 36 89 14 4.01 2.4
May 69 46 95 28 3.89 0
June 78 55 99 34 2.88 0
July 83 60 101 38 3.04 0
August 81 58 103 40 3.93 0
September 74 51 101 28 3.44 0
October 64 41 89 18 3.15 .2
November 51 32 85 10 4.59 1.0
December 39 20 65 -11 3.79 10.7
Annual 60 39 103 -23 43.97 56.60

Source: U.S. Geological Survey
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the air field toward Pine Hill. At this point, the brook turns east, flows

along the northern edge of Hanscom Field toward Bedford, and joins the

Shawsheen River approximately 1 mile northeast of the air field. The

Shawsheen River orginates in a swamp between the base housing areas and

flows north through a culvert near the intersection of Marrett Street and

Bedford Road. It surfaces again along the taxiways of Hanscom Field

approximately 2800 feet to the north. It then flows northeast to the

perimeter of the base where it is joined by Kiln Brook.

Because of the generally low degree of relief and glacial e'fects,

there are numerous wetlands and swamps within the base and in surrounding

areas. Much of the original wetlands and swamps have been filled to allow ..

for base construction.

Figure 3-10 illustrates the trends of surface runoff to the receiving

streams. Much of the surface drainage within the base is controlled by a --

network of drains and man-made swales that collect surface runoff from

within the base and discharges into the natural wa.erways.

Surface runoff in the headwaters of the Shawsheen River varies "..

considerably with the season. The trend is low winter flows followed by

heavy spring runoff, which generally recedes rapidly in June (Motts and

O'Brien, 1981). Flow data taken approximately 7.5 miles downstream from the

base in the Shawsheen River indicate a lack of -erennial storage for

sustaining stream flow. Daily runoff per square mile of drainage area in

the Shawsheen River basin ranges from a maximum of 0.17 inches to a minimum
S

of 0.0043 inches, with an annual average of 17.24 inches (Motts and O'Brien,

1981). Sustained low flow in the Shawsheen River is probably attributable

to groundwater discharge from shallow upper levels of groundwater, fed by

the swamps and lowlands surrounding the base.

At the headwaters of the Shawsheen River the stream has graded into

till barriers and intersects the shallow groundwater table. Following a

rain, groundwater discharges rapidly to the streams from a shallow upper

3-16
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aquifer. Normally discharge zones from aquifers are relatively small, but

the wetlands represent an expanded discharge zone in the aquifer. This

allows a rapid groundwater discharge within the wetlands and, therefore,

into the Shawsheen River and Elm Brook. As groundwater discharges and

evapotranspiration lower the water table from the spring high, the water

table level drops to or below the level of the stream bottom. As a result,

flow becomes minimal because the groundwater gradients approach zero. Thus,

the shallow upper portion of the wetland groundwater body fluctuates

rapidly, allowing relatively little perennial storage or moderation of

rainfall events. Although most of the year the wetlands discharge to

surface waters, it is possible that, during late summer dry periods, the

wetlands recharge the regional groundwater body (Motts and O'Brien, 1981).

Much of the variation in flow of the Shawsheen River is a result of the

river being the main collector for the storm runoff within the base. The

normal range in flow depth is approximately 2 to 3 feet when the river

reaches flood stage in the downstream towns of Bedford, Billerica, and

Tewksbury. The Shawsheen has been reported to reach flow depths of 5 to 6

feet at Hanscom AFB, but no major flood damage has occurred at the base

because the base facilities are situated at elevations higher than the

recorded flood elevations. The severity of flooding is minimized by the

location of Hanscom AFB in the upper reaches of the drainage basin.

Analyses of the surface water along the Shawsheen River !)stream and

downstream of the base were conducted in by base personel 1976. The

locations of these sampling points are shown on Figure 3-11. These water

quality data are shown in Table 3-2. Slight increases (downstream relative

to upstream) in concentration were noted in certain parameters. However,

the increases were not drastic and were, therefore, not indicative of the

discharge of large quantities of hazardous material. The sampling effort

focused on potential sources of contaminant release, as follow:

0 Samples collected along Elm Brook upstream and downstream of the
sanitary landfill (described in Section 4) revealed increases in
concentrations of certain parameters (see Table 3-2) but general
water quality did not seem to be impacted by the landfill.
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TABLE 3-2

SURFACE WATER ANALYSIS AT HANSCOM AFB IN 1976

0' 4- 0 -L I

Location * r 0 r

24 P.' 2 4 -1 P4'

0 CU .5d0 4

0 E 4) ) 02 0 0) 0 P,
c 0 X -1 OC Q- 4.j MMin w (A (n Po in ow to 4 M

cj 41. ca .0J~ UJ)W

Parameter ca ch E w r= "r
(Units) n w w M 4 V) 04 r. w '

Color (Units) 25 10 50 60 65 10
Turbidity (units) 3 4 3 4 320 6
Chemical Oxygen Demand (mg/i) 21 37 37 42 3120 11
Dissolved Solids (mg/i) 193 213 122 164 4928 94
Oils & Greases (mg/i) 0.4 0.6 1.4 .6 52 0.8
Surfactants (mg/i) <.1 .1 .1 .1 1.0 0.1

Phenols (mg/i) <.001 .001 .1 .001 4.25 .001
Chlorides (mg/i) 84 76 48 36 676 16
Fluorides (mg/i) <0.1 .1 .1 .1 .1 .1
Nitrates (mg/i) 3.0 4.0 1.0 1.0 1.0 1.0
Phosphates (mg/i) <.2 <.2 2.0 .3 0.4 0.3
Sulfates (mg/i) 21 33 17 24 18 9.0
Cadmium (mg/i) <.01 <.01 <.01 <.01 <.01 <.01
Chromium (hexavalent) (mg/i) <.01 <.01 <.01 <.01 <.01 <.01
Chromium (total) (mg/i) <.05 <.05 <.05 <.05 <.05 <.05
Copper (mg.i) <.02 <.02 <.02 <.02 <.02 <.02
Cyanides (mg/i) <.01 <.01 <.01 <.01 0.10 <.01
Iron (mg/i) 2.77 2.25 1.12 1.25 91.94 1.04
Lead (mg/i) <.05 <.05 <.05 <.05 .09 <.05
Manganese (mg/i) <.05 <.15 <.05 <.05 15.0 <.05
Silver (mg/i) <.01 <.01 <.01 <.01 <.01 <.01
Zinc (mg/i) 0.05 0.09 .06 .09 9.65 0.1
Mercury (mg/i) <.005 <.005 <.005 <.005 <.005 <.005
Total Organic Carbon (mg/i) 6 18 11 15 1900 8
Nitrate Nitrogen (mg/i) <.02 <.02 <.02 <.02 <.02 <.02
Ammonia Nitrogen (mg/i) <.2 <.2 <.2 <.2 4.2 <.2

Source: Civil Engineering Records, Hanscom AFB.
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0 Samples of surface water taken at a storm drain outfall downstream
of the industrial waste treatment plant (described in Section 4)
showed the water quality to be acceptable and similar to that of
the Shawsheen River (see Table 3-2 and Figure 3-11). (Discharged
to the storm drainage system ceased in 1975).

0 Samples from a leachate pit at the landfill (see Section 4), taken
because of its potential effect on the surface water quality of
the area, showed high concentrations of dissolved solids, oil,
grease, phenols, chlorides, iron, manganese, zinc, total organic
carbon, and ammonia nitrogen.

Water from the cooling towers of the central base heating plant prior

to 1980 was discharged into Kiln Brook east of the base. Analysis data in

Table 3-3 show the quality of the receiving water in October 1971. Kiln

Brook was poor during the period of discharges, but no lasting impacts are

thought to have resulted. Cooling water is not currently being discharged

into Kiln Brook, but is directed into the sanitary sewer system.

Additional surface water sampling by Roy F. Weston, Inc., has been

performed at various outfalls of the storm drainage system in the northwest

area of the base. These points are shown on Figure 3-11 and analytical data

are listed in Table 3-4. These data indicate the presence of various

concentrating of four chlorinated organic compounds and two unidentified

compounds. The source of these contaminants may be the groundwater, since

the groundwater table intersects the storm drainage system during periods of

high percipitation.

3.3.2 Prospect Hill Electronics Research Annex

This facility is situated on bedrock covered with a thin layer of

glacial till on a topographic high point. The surface grading and the

fine-textured soils limit infiltration. Surface water flows down-slope to

surrounding lowlands.

3.3.3 Maynard Geophysics and Sudbury Electronics Research Annexes

These facilities are comprised of several parcels of land situated

within the U.S. Army Natick Laboratories. These areas vary in topographic

setting from hills to lowlands. Surface water flows with slope or is
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TABLE 3-3

WATER QUALITY OF KILN BROOK DOWNSTREAM
OF COOLING TOWER DISCHARGE IN 1971

Parameter Analysis
(mg/l unless noted)

Color
Total Volatile Solids 524
Chemical Oxygen Demand 356
Dissolved Solids 1447
Total Solids 1723
Total Suspended Solids 276
Phenols 0.016
Chlorides 298
Nitrates (as mg/i No3

2) 1.0
Phosphates (total) 70
Cadmium .01
Chromium (Total) 0.05
Copper 0.14
Iron 6.50
Lead 0.33
Manganese 0.29
Silver .05
Zinc 0.24
PH 10.6 (units)
Ammonia (as N) 0.20
Mercury .005
Phenolphthalein Alkalinity (as CaCO3 ) 90
Total Alkalinity (as CaCO 3) 290
Total Kjeldahl Nitrogen (as N) 3.44
Nitrate (as N) 0.72

Source: Hanscom Air Force Base Records (OEHL Laboratory)
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TABLE 3-4

ANALYSIS OF SURFACE WATER AT STORM DRAIN OUTFALLS IN 1983

Parameter (ug/1)

Sample Trans-1,2 Methylene Trichioro- 1,2 Dichioro- Unidentified
Point Dichioroethylene Chloride ethylene ethane Peaks

(2 Dec. 1983)

0-1-

0-2 24 9 -2

0-3 4 26 25 -1

0-4 190 -- 2

0-5 30 -- 2

*(7 Dec. 1983)

0-1 -10 -2 2

0-2-

0-3 3 56 20 1 1

0-4 - 12 - -

0-5 -6 - 2

Source: Weston, 1984
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diverted by the man-made ditches to Lake Cochituate. Much of the lowlands

surrounding these facilities are swamps or wetlands. These areas feed small

streams and ponds which are tributaries to the Assabet River.

3.3.4 Solar Radio Observatory at Sagamore Hill

The Solar Radio facility is situated atop Sagamore Hill and ocupies

approximately 32 acres. The geologic material on which the station is

situated is tight compacted till. This relatively impermeable material

causes most precipitation to become surface runoff. Surface runoff flows in

all directions and is controlled primarily by surface grading and small

ditches constructed to divert water away from facilities. The runoff flows
into the surrounding lowland. -.

During the site visit and record search an area of stressed vegetation

was noted to be present near the antenna. Apparently, excessive amounts of

herbicides that have accumulated in the surface soil and are migrating down

slope. The herbicides may be transported further down slope by surface

runoff, although it is doubtful that significant quantities are being

transported to down-slope surface waters.

3.3.5 RADC Electromagnetic Test and Measurement Facility

This facility is located on a peninsula in Plum Island Sound at the

highest elevation on the peninsula. Surface water drainage within the

facility is controlled by ditches and small drains. Surface water results

from on-site precipitation only and the ditches and drains direct runoff off

site. Surface water flows down-slope into the Sound or to the saltwater

marshes east of the site. A small stream originates between North Ridge and

Plover Hill approximately 80 feet below the elevation of the facility. The

source of the stream is a small spring that discharges groundwater to the

down-slope saltwater.
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3.3.6 Fourth Cliff Recreation Annex

This facility is surrounded on three sides by salt water and is

situated at the highest elevation on the spit-like landform. No surface

water exists on the site other than direct precipitation. Runoff is

controlled on the site by ditches, which discharge into the ocean and

saltwater marshes.

In the past, a subsurface sanitary disposal system for the annex had

saturated the soil and seeped effluent to the ground surface. The system

was upgraded during May 1984 with the addition of septic tank capacity and

two new leaching basins.

3.3.7 North Truro Air Force Station

This facility is situated along a cliff overlooking the Atlantic Ocean.

Surface topography is undulating and many small depressions can be found

outside the developed areas. These small depressions can serve as basins

for surface runoff. However, because the soils are highly permeable, very

little water collects or stands in these depressions. Surface runoff that

does not collect in the depressions flows down slope to the east and

eventually enters Cape Cod Bay. No streams flow through or near the

station. A storm sewer system also provides control of surface water at the

station.

3.4 SOILS

3.4.1 Hanscom Air Force Base and Hanscom Field

Native soils within the perimeter of Hanscom AFB have been drastically

disrupted by construction and earth-moving activities associated with base

construction. The Soil Conservation Service has classified most of the

soils on the base as "made land." This is land that has been altered or
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disturbed by buildings, industrial areas, paved parking lots, roads, and

yards. The existing soils are generally a mixture of native soils, and

their physical and chemical properties resemble the undisturbed soils. The

soils that surround the base are likely native and undisturbed; i.e., the

same kind of soils that were present prior to base development. Fifteen

soil series have been identified and mapped in the area surrounding Hanscom

AFB. These soils are shown in Figure 3-12 and their properties are listed

in Table 3-5.

Hydrologic soil groups are used in estimating runoff from precipitation

and the influence that the soils have on the water budget. Soils are placed

in one of four groups (A, B, C, or D) on the basis of the intake of water

after the soils are saturated and have received precipitation from

long-duration storms. Most of the soils at Hanscom AFB fall into Hydrologic

Soils Group G, indicating a slow rate of water infiltration when the soils

are thoroughly wetted.

Permeability refers to the ability of a soil to transmit water or air.

The estimates of permeability given in Table 3-5 indicate the rate of

downward movement of water when the soil is saturated. The permeability is

based on soil characteristics observed in the field, particularly structure,

porosity, and texture. The "limitations" indicated on Table 3-5 are related

to the acceptability of the mapped soils to be used in various activities.

Some areas of the base are indicated on soils maps as "muck." This is

not a generally recognized soil series, but is material that resembles peat Y

in physical and chemical properties. These areas are not suited for

development and are suitable only for wetland wildlife habitats. Soil

series that have been classified as wetlands in northeastern Massachusetts

near or within the base are Whitman, Scarboro, Pipestone, and Raynham.

3.4.2 Prospect Hill Electronics Research Annex

This facility is situated on a bedrock hill that has a thin glacial

till surficial covering. The soil series is similar to the Hollis or
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Canton. Permeability is moderately rapid (0.6 to 6.0 inches per hour) and

soils are excessively well-drained. The soil textures vary from clays to

large rock and gravel because of the nature of the parent material. These

soils are poorly suited for most uses because of the limited depth to

bedrock and steep slopes.

3.4.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The soils within these two facilities are similar and are developed

from glacial parent material. The topographically higher areas are glacial

drumlins and the low wetlands are outwash plains.

Soils of these types of parent material are relatively deep (< 60

inches) and have a wide range of textures. The upland soils are similar to

the Canton and Hollis series and are classified as sandy loams.

Permeability is moderately rapid to rapid throughout the profile and the

soils are Limited for use primarily by slope and stoniness. The water table

is usually deeper than 6 feet below the surface.

Soils in the low and wet areas of these facilities developed on glacial

outwash plains. These soils are also deep (< 60 inches) and have developed

in well-sorted sands and gravels. Textures reflect the sorting action of

the glacial outwash and vary throughout the area. Permeabilities are

moderate to rapid because of the sandy nature of the parent material. These

soils are in Hydrologic Soils Groups B and C, depending on the level of the

water table. Low swampy areas have a shallow water table most of the year

while the topographically high soils have water tables that show seasonal

fluctuations and generally are deeper. The uses of these soils are severely

limited primarily because of wetness.

3.4.4 Solar Radio Observatory at Sagamore Hill

Soils within the area of the Sagamore Hill facility are developed in

glacial till material. These soils will have a broad range in textures
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Groundwater data for the Scott Circle area, roughly bounded by Hanscom

Drive, Route 2-A, Marrett Street, Vandenberg Drive (see Figure 3-25), are '0
insufficient to formulate an adequate groundwater flow net. However, the

available data do show a decrease in groundwater elevations in a

north-northeasterly direction. Based on water elevation data and evidence

of topographic, surface drainage, and bedrock control over groundwater flow

in the northwest portion of the base, it is reasonable to conclude that

groundwater in this area flows north past the ridge and hills to the east in

the same direction as the Shawsheen River.

The direction of groundwater flow within the outwash aquifer in the

southwest portion of the base in the vicinity of the sanitary landfill site

(shown in Figure 3-25 and described in Section 4) cannot be substantiated

with available hydrogeologic data. However, this site is located in very

close proximity to Elm Brook in a low area along the base of a ridge, and

based on other evidence, groundwater is most certainly flowing in a northern

direction along Elm Brook, bypassing the ridge formed by Pine Hill and

Hartwell Hill to the east. Based on the same inferences, groundwater S
originating on the east side of this ridge probably flows northeast across

the base, between the two bedrock subcrops to the east, and discharges to

the Shawsheen River.

A complicating factor in the groundwater flow pattern at Hanscom AFB as

noted by Weston in an investigation of Hanscom Field sites (Weston, 1983) is

the storm drain network. The degree to which the storm drainage system

around the airfield intercepts groundwater flow by controlling local

hydrostatic head became evident when water level elevations in wells were

compared with elevations of adjacent storm drains. One example described in

Weston's report involves a 3-foot head difference between a well and a staff

gauge located in a storm culvert. The two devices were only 50 feet from

one another. It became apparent from this evidence that the storm drain

system intercepts the water table and that there exists an opportunity for

preferential groundwater flow within the storm drains. Contaminants that
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because of the variability of parent material. These upland soils have

moderately rapid to rapid permeability throughout and are primarily limited

by slope and stoniness. Soil depth is usually greater than 60 inches.

3.4.5 RADC Electromagnetic Test and Measurement Facility

This site is situated on an upland area and soils have developed in the

ground moraine parent materials. The varied composition of this glacial

material has resulted in soils having a wide range of textures. The upland

position and moderately rapid to rapid permeability place these soils in

Hydrologic Group B. When saturated, these soils have a moderate

infiltration rate. The water table within these soils varies seasonally but

is generally deeper than 60 inches. The soils on the steeper slopes are

subject to erosion and are thus limited for many uses. The proximity of the

site to the Atlantic Ocean indicates that these soils are also subject to

wind erosion and deposition. Windblown sand may be deposited on the surface

giving a sandier surface texture than that of similar soils further inland.

3.4.6 Fourth Cliff Recreation Annex

Fourth Cliff is situated on a spit-like structure of glacial origin.

Drumlin deposits provide the parent material from which the majority of the

soils at this site developed. The broad size range of parent material

results in soils that are sandy textured and relatively deep. A hard pan

usually exists in these soils between 18 and 24 inches deep, which restricts

downward movement of infiltrating water. This results in a perched

seasonally high water table and slow permeability (>2.0 in/hr) in the

substrata. The topographic position and hard pan at this site result in

seepage along the slopes. This water flows into the nearby salt marshes.

These soils are in Hydrologic Group C and are limited for use primarily by

seasonal wetness and slow permeability of the substrata.
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The lowland area in the salt marsh consists of very poorly drained

soils on the tidal flats. These soils are formed from partially decomposed

organic material derived from salt-tolerant herbaceous plants. These areas

are subject to flooding. The organic-rich upper layers have moderate to

rapid permeabilities but the lower layers are severely limited for use

because of flooding and a high water table.

3.4.7 North Truro Air Force Station

North Truro Air Force Station (AFS) is located in the southern portion

of Lower Cape Cod and is situated on Well Fleet Plain deposits. These

stratified glacial drift deposits provide the parent material from which the

soil at the station developed. Surface layers are very sandy and contain

large rocks and boulders. Lower layers are also dominated by sand and

contain small percentages of clay, silt, and gravel. This layering is

probably the result of glacial action rather than soil development. These

soils have rapid permeability in the surface layers and very rapid

permeability in the substrata. The rapid infiltration and high permeability

result in water tables at depths greater than 6 feet.

3.5 GEOLOGY

3.5.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB and Hanscom Field are located in an area that was occupied

by a Pleistocene-age lake known as Glacial Lake Concord (USGS, 1964). The

lake was formed by glacial meltwaters during the recession of the great ice

masses. Evidence of glacial activities and the presence of Lake Concord is

seen in both the aerial topography and in existing geologic data. The

series of rounded hills and valleys that exist in the area is the result of

both bedrock structure and glacial erosion. Hanscom AFB is located in a

portion of a north-trending valley and is underlain by lake sediments and

glacial material deposited during different stages of glacier movement

(Motts and O'Brien, 1981).
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The surficial geology of the area in which Hanscom AFB and Hanscom

Field are located is shown in Figure 3-13. The present extent of Glacial

Lake Concord deposits outlines the lower elevated area in which the base is

situated. The higher areas surrounding the base consist of older glacial

deposits as do elevated points within the lake deposit area. Bedrock is

exposed in a few locations on base, however, this outcropping is more

frequently seen in the more highly elevated outlying areas.

To more clearly describe the structure and stratigraphic sequence of

the subsurface materi&as at Hanscom AFB, logs from well-drilling and boring

activities in the area were closely reviewed and five cross-sections were

prepared. The locations of the cross-sections (see Figure 3-14) were

selected based on the availability of subsurface data across the base area.

Figure 3-14 shows the locations of the wells and borings used to devise the

cross-sections. The majority of available subsurface information applies to p..

those areas surrounding the air field.

The five cross-sections, shown in Figures 3-15, 3-16, and 3-17,

illustrate the typical undulation of the bedrock surface, the result of

glacial advancement and recession. The oldest sedimentary material was

transported and deposited on granitic bedrock by glacial ice and is

described as till. This material is typically a nonstratified mass of

unsorted debris containing angular particles composed of a wide variety of .

rock types.

As the ice masses began to melt and recede northward, glaciofluvial

material was deposited. These sediments, composed of poorly to well-sorted

gravel, sand, and silt, were transported by moving water before their final

deposition and acquired a degree of stratification not normally seen in

tills. Glaciofluvial deposits are also distinguished from till in that they

usually contain more rounded rock fragments and particles.
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As the glacial mass continued to recede, its meltwaters formed what has

become known as the glacial Lake Concord and, with the formation of this S
water body, lake bottom sediments were deposited. These glaciolacustrine

sediments consist of fine- and medium-grained sand overlying silty clay and

clay. These deposits have been further differentiated in the cross-sections

included in Figures 3-15, 3-16, and 3-17. The silty clay and clay are

described here as lacustrine deposits, and the overlying sands are

designated as outwash material.

The glaciolacustine sediments continued to be deposited until the ice

front had retreated far enough to allow the Shawsheen River valley to become

free of ice and Lake Concord was drained completely to the northeast.

Material deposited in the area following drainage of the lake consisted

primarily of swamp deposits composed of muck, peat, silt, and sand. In

addition to the naturally deposited swamp materials, extensive areas in the

vicinity of the base are now filled in with artificial fill that was

emplaced for construction purposes.

The following sub-sections described in detail each member of the

aforementioned stratigraphic sequences based on researched information and

findings of a hydrogeologic investigation of Hanscom Field (Weston, 1983).

The existing geologic units are described here in order of increasing age.

3.5.1.1 Fill

The fill material present in the area of the base consists primarily of

natural sand and silt relocated for purposes of filling in wet, swampy areas

and/or leveling the land surface during construction activities. As reported

in Weston's findings, 7 feet of sandy fill overlying topsoil and natural

peat deposits were encountered at the west end of the air field, at boring

locations in the vicinity of CW-2, AB-2 and AB-10 (see Figure 3-14).

Similar conditions were revealed in the vicinity of Metcalf and Eddy's well .;-

30-B, located east of Hartwell's Hill, where 3 feet of fill overlie swamp

material. Well RFW-8, located north of Pine Hill, revealed 5 to 6 feet of
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sand and silt fill overlying glacial fill. Shallow bedrock areas have also

been filled over and reworked, as indicated in the vicinity of boring AB-9 0
at the southeast corner of the air field, where 6 feet of fill directly

overlie bedrock.

3.5.1.2 Swamp Deposits

Swamp deposits consisting of organic materials and sands were

identified in Weston's borings CW-2, AB-3, AB-lO, and Metcalf and Eddy's

test well borings 1, 2, 3, 3A, 5, 11, 15, 17, 18, 20, 21, 22, and 35 (see

Figure 3-14). These materials ranged from 0.5 to 3 feet in thickness.

Borings CW-3, CW-4, 30-B, W-8, and W-10, which are located in what were

originally swamp areas (see Figure 3-14), revealed between 2 and 7 feet of

saturated peat. Peat deposits are laterally discontinuous across the base.

In many cases, the peat has been overlain by clean earth fill.

3.5.1.3 Glacial Outwash Deposits

The uppermost water-bearing zones underlying most of the base are

clean, medium- to fine-grained sands grading to coarse sand and then to fine

sand. This unit usually occurs within 0 to 5 feet below the ground surface

unless the area has been extensively filled. These deposits are present in

a stratigraphic sequence that is typically described in boring and well logs

as "gray-brown medium to fine sand, trace silt and gravel, saturated, loose

to medium dense".

The thickness of the outwash deposits range from 0 to 35 feet in

borings AB-9 and 32, respectively, as shown in cross-section D-D'. The

average thickness, however, is between 10 to 15 feet in most locations. As

indicated by cross-sections A-A' and B-B' (see Figures 3-15, 3-16, and

3-17), the outwash material is thin or absent along the northwest portion of

the air field.
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The outwash deposits constitute the principal and uppermost water-bear-

ing deposits in the area of the base and constitute the zones of saturation

most susceptible to any adverse affects created by former base operations.

3.5.1.4 Lacustrine Deposits

Lacustrine or lake bed deposits in the vicinity of the base consist of

saturated fine sand and silts grading with depth to clayey silts. These

deposits were encountered in most of the borings across the base. As shown

in cross-sections A-A', B-B', and C-C' in Figures 3-15 and 3-16, these

fine-grained, low-permeability deposits are thin or entirely absent where

bedrock occurs at shallow depths.

It is also important to note that, although the Lacustrine deposits are

saturated, they are not a viable water-producing unit as evidenced in a

groundwater supply study (Metcalf and Eddy, 1960). Therefore, it is

reasonable to conclude that, where the deposits occur, they probably act as

a hydraulic barrier, inhibiting groundwater flow between the permeable

outwash and till water-bearing units.

3.5.1.5 Glacial Till

Underlying the Lacustrine deposits and immediately overlying bedrock is

a sandy glacial till. These nonstratified deposits, although variable in

composition across the area of the base, are predominantly coarse, permeable

and saturated. The deposits consist of either brown or gray, coarse to fine

sand with some gravel and silt. As indicated in the five illustrated

cross-sections (see Figures 3-15, 3-16, and 3-17), the till deposits mimic

the bedrock surface, forming a veneer over the bedrock which averages about

5 feet in thickness. However, in the vicinity of borings CW-3, and CW-4,

CW-5, and 31, the till unit is over 10 feet thick. The sandy, gravelly till

material constitutes the deeper of two significant water-bearing zones in

the area of base, and is separated from the uppermost water-bearing zone by

the relatively impermeable lacustrine silty clays.
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3.5.1.6 Bedrock

Bedrock beneath the base is known as Andover granite of Silurian and

Ordovician age. The larger outcrops observed are metamorphic varieties of

granitic rock. A typical description of this rock mass is "light to medium

gray, foliated medium- to coarse-grained muscovite-biotite granite; peg-

matite masses common".

Several outcrops in the vicinity of boring RFW-1O in the southeast

corner of the air field consist of quartz-rich pegmatite injected through

granitic gneiss and schist or otherwise described as migmatite. Shallow

bedrock is also believed to occur in the vicinity of borings AB-9, CW-2 and

RFW-8, based on refusal of the boring device. Mapped and field-checked

bedrock exposures in the immediate area of the base occur in a road cut in

Pine Hill, southeast of Hartwell's Hill, and due north of boring RFW-1O (see

Figures 3-13 and 3-14).

The subsurface configuration of the bedrock surface is shown in Figure

3-18. It can be seen that bedrock topographic highs occur along the eastern

side of the air field and between Pine Hill and Hartwell's Hill. These

bedrock highs form subsurface barriers that divert and direct local

groundwater flow. The deepest bedrock basin encountered at the base occurs

beneath the confirmed disposal area on the west side of the air field.

3.5.2 Prospect Hill Electronics Research Annex

The Prospect Hill Electronics Research Annex, located approximately 5

miles south of Hanscom AFB, occupies an area with a geologic setting very

similar to that of Hanscom AFB. Figure 3-19 shows the surficial geology in

the vicinity of the facility. It can be seen that surficial deposits are

quite thin if not entirely absent on the hill itself, exposing bedrock

across much of the facility area. The bedrock so extensively exposed, con-

sists of a complex of diorite and gabbro, which is the predominant bedrock

material in the area of the facility. Also present as bedrock material are

subordinate metavolcanic rocks and intrusive granite and granodiorite (USGS,

1964).
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Prospect Hill represents one of the many bedrock "peaks" in the series

of hills and valleys described in the previous section. In the lower

elevated areas surrounding Prospect Hill, glacial till deposits similar in

composition to the till found at Hanscom AFB are exposed at the surface.

Directly west of the facility, where the land surface slopes more steeply

than to the north, south, and east, later glaciofluvial outwash deposits are

present. The outwash deposits in this area are not associated with lacus-

trine sediments as they are at Hanscom AFB. Based on the presence of the

Cambridge Reservoir (northwest of Prospect Hill) within the outwash and till

deposits, it is reasonable to conclude that the glacial outwash and till

units, which are underlain by relatively impermeable plutonic rocks,

constitute the primary water-bearing zones in the area.

3.5.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The Maynard Geophysics Research Annex and the Sudbury Electronics

Research Annex are located at the U.S. Army Natick Laboratories, approxi-

mately 15 miles west of Hanscom AFB. The geologic setting of the area also

clearly reflects past glacial activities. However, the existing bedrock and

deposits differ in age and composition from those of the Hanscom AFB area to

the east.

The Maynard facility is located in the area generally known as Pig Hill

at an elevation of approximately 300 feet MSL. The surrounding lowlands are

characteristically swampy areas. The hill on which the site is located is a

bedrock "peak" covered with a thin veneer of till deposits (see Figure

3-20). The bedrock material that underlies both the Maynard and Sudbury

facilities is the Gospel Hill gneiss (Hansen, 1956). This moderately

foliated granite gneiss is medium- to coarse-textured and is composed mostly

of the minerals microcline, albite, quartz, and mica. Pegmatite is also

abundant throughout the formation. Where it is well-exposed, as it is along

the eastern slope of Pig Hill, the granite gneiss is pearly gray to almost

white in color. When freshly exposed, it is pinkish or flesh-colored

(Hansen, 1956).
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The thin accumulation of till covering bedrock in the vicinity of the

Maynard facility is described by Hansen (1956) as ground moraine, composed

of unsorted angular rock fragments of all sizes from minute particles to

large boulders. Ground moraines are characterized as being broad, rela-

tively thin till deposits with gentle. undulatory relief that reflects the

shape of underlying bedrock.

The Sudbury facility is located approximately 1 mile southeast of Pig

Hill. The site area is transected by a bedrock "peak" covered with ground

moraine appearing to be very similar to Pig Hill (Hansen, 1956). The

surrounding lower elevated areas on which the facility is situated consist

of outwash plains composed of well-stratified sand and gravel constructed by

melt waters during the withdrawal of glacial ice. These plains now contain

swamps and ponds. These depressions, described as kettles, were formed by

buried ice blocks that were left behind by retreating ice and remained

unmelted until after deposition of outwash had ceased.

3.5.4 Sagamore Hill Solar Radio Observatory

The Sagamore Hill facility is located 22 miles northeast of Hanscom

AFB. The geology of the facility area is similar to that of the Maynard

facility but is not identical (see Figure 3-21). The radio observatory is

situated on a hill that has a core composed of alkalic granite and quartz
syenite of the Cape Anne Complex (USGS, 1983). Overlying this bedrock

material is ground moraine consisting of mostly dense clayey till at depths

greater than 4 feet and only moderately dense sand and cobbles in the upper

3 to 4 feet (USGS, 1963). Based upon the literature, the till deposits here

seem to be of greater thickness than those found in the Maynard area. Till

material forms a veneer over many of the major hills in the Sagamore Hill

area. Although the surface topography is reported to be essentially

"constructed", there is evidence that the hills have cores of bedrock. Till

thicknesses in this area's hills are known to reach up to 80 feet (USGS,

1963). Till deposits on Sagamore Hill are probably not among the thickest

found in the Ipswich area due ro bedrock exposures along the southwest

slope, but they cannot be characterized as a thin veneer overlying a bedrock

"peak" as described for the Maynard facility at Pig Hill.
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Surrounding Sagamore Hill are glaciofluvial, glaciomarine, and swamp

deposits (see Figure 3-21). The glaciofluvial materials are terrace

deposits laid down by meltwater streams flowing between a wasting ice mass

and either a hill of till or bedrock. Grain sizes in these deposits range

from fine silty sand to large cobbles. The average thickness is probably

between 15 and 20 feet. Terrace deposits are well drained except in those

portions that are confined by overlying marine clay (USGS, 1963).

The glaciomarine deposits consist of both marine and estuarine

materials. These near-shore deposits are composed mostly of laminar silty

clays that form a nearly continuous layer beneath saltwater marshes, and

farther inland, a discontinuous layer that buries or partially buries

deposits of glacial drift (USGS, 1963).

Swamp deposits consist of organic matter and include some alluvial sand

and silt. They occur in most inland depressions and valleys where they

conceal underlying outwash and ice-contact deposits. A layer of muck at the

base of most swamp deposits generally impedes the downward percolation of

water (USGS, 1963).

3.5.5 RADO Electromagnetic Test and Measurement Facility

The RADO ETMF is located about 25 miles northeast of Hanscom AFB and

approximately 5.5 miles north of Sagamore Hill on a hill known as North

Ridge. North Ridge is geologically very similar to Sagamore Hill, the

difference being chat there are no bedrock exposures at North Ridge (see

Figure 3-22). The ridge or hill has a peak elevation of 123 feet MSL (USGS,

1963). The composition of North Ridge is ground moraine of a dense clayey

till. The thickness of the till deposits is uncertain, although the core is

most probably bedrock material. The bedrock underlying the ETMF is the same

diorite and gabbro described at Prospect Hill (USGS, 1983). It is a complex

of diorite and gabbro with subordinate metavolcanic rocks and intrusive

granite and granodiorite.
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An extensive swampy area exists to the southwest of North Ridge, which

consists of organic matter including some alluvial sand and silt. Separat-

ing North Ridge from these swamps and Plover Hill to the southeast are

marine and estuarine deposits consisting of gravel, sand, silt, and clay

with predominant gray to brown silty clay (USGS, 1963).

3.5.6 Fourth Cliff Recreation Annex

The Fourth Cliff facility, located 52 miles southeast of Hanscom AFB,

occupies a streamlined hill composed mostly of till (see Figure 3-23).

Because of its predominant till composition, the hill is referred to as a

drumlin deposit (USGS, 1965). At the north end of the Fourth Cliff, brown

oxidized till about 20 feet thick grades downward into incompletely oxidized

till with remnants of unoxidized gray till that are plant remains. Two

lenses of sand and grave]. 10 to 15 feet thick, separated by about 10 feet of

till, outcrop near the middle of Fourth Cliff. These lenses dip about 10

degrees south and appear to pinch out near the bottom of the cliff (USGS,

1965). L

The underlying bedrock material is part of the Rhode Island Formation

consisting of sandstone, graywacke, shale, conglomerate, and minor beds of

meta-anthracite (USGS, 1983). The salt marsh area along Fourth Cliff's

western boundary is composed of marine peat underlain by post-glacial silt

and clay, glacial deposits, and coastal plain deposits (USGS, 1965).

3.5.7 North Truro Air Force Station

The North Truro facility is located along the eastern shore of Cape Cod

in what is described in the literature as "Well Fleet outwash plain

deposits" (USGS, 1967) (see Figure 3-24). These deposits, composed of

stratified glacial drift, are predominantly sa.:<s but contain some clay,

silt, and gravel. Sand, gravel, silt, and clay strata crop out along the

sea cliffs, and these strata commonly dip gently to the west or southwest.

Little is known of the distribution of material types below sea level, but
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seismic surveys indicate that these deposits are at least 450 feet thick and

that they are underlain by semi-consolidated or consolidated sediments that

fill a large-scale depression in crystalline bedrock (Delaney and Cotton,

1972.) In addition to the glacial sand deposits, there are undifferentiated

eolian or windblown deposits present along the most eastern portion of the

site area. The eolian deposits consist of irregular sand to small pebbles

and form climbing dunes and cliff-top dunes along the shore that rise as

high as 160 feet MSL (USGS, 1967). Underlying the glacial and eolian sand

deposits, as much as 900 feet below mean sea level, is crystalline bedrock

consisting of undivided granite, gneiss, and schist (USGS, 1983). These

materials are Proterozoic in age and have been extensively metamorphosed .

overtime. They may also include plutonic and volcanic rock of Paleozoic and

later ages.

3.6 WATER SUPPLY

3.6.1 Hanscom Air Force Base and Hanscom Field .- -

Hanscom AFB and Hanscom Field receive water under a contract with the

Town of Lexington, which holds a contractual agreement with the Metropolitan

District Commission. Through the Commission, water is piped into the

Lexington area from the Quabbin Reservoir located in western Massachusetts

near Amherst. The recipients of this water resource include all of Hanscom

AFB and Hanscom Field, with the exception of the Air Force Mobile Home Park

in the Town of Bedford, which receives water from the town's municipal

wells.

3.6.2 Prospect Hill Electronics Research Annex

The Prospect Hill facility is supplied water for its operations by the

City of Waltham. The water is pumped to the facility through a pipeline

that runs from the city to the site. The water that is transported from

Waltham is used only for facility operations, and botled water is used for
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drinking purposes. The pipeline that runs from Waltham to the facility is

corroded and the pumped water is undesirable for drinking because of

discoloration caused by the iron content.

3.6.3 Maynard Geophysics Research Annex

The water source in the Maynard area is the glacial outwash material,

which occurs over much of the area. The Maynard Annex has obtained its

potable water from two artesian wells located at the south end of the

peninsula since 1978. Prior to 1978, the annex obtained its well water from

the Town and the resulting need for additional water, the Town requested

that the military facility provide its own potable water. Groundwater is

pumped and stored in a 151-cubic meter underground storage reservoir that is

located adjacent to the pumping station. The pumping station houses two

pumps each capable of delivering more than 1.5 cubic meters per minute

(Installation Assessment of USANRDC, 5/80).

3.6.4 Sudbury Electronics Research Annex

The water source in the Sudbury area is also the glacial outwash

material. The Sudbury Annex obtains its potable water from the Town of

Maynard, for which the White Pond reservoir is the source, and from a number

of wells located on facility property. Presently, only one well is active.

Located adjacent to the facility pumping station is an outside storage tank

with a capacity of 57 cubic meters (Installation Assessment of USANRDC,

5/80).

3.6.5 Solar Radio Observatory at Sagamore Hill

The Solar Radio Observatory receives water supplies from a single well

located on site. The well draws from the granitic bedrock aquifer that

underlies Sagamore Hill. Reaching a depth of 320 feet, the production well

yields approximately 10 gallons per minute.
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3.6.6 RADC Electromagnetic Test and Measurement Facility

The RADC ETMF presently uses bottled water for drinking and water from

the Town of Ipswich for facility operations. The source for the Town supply

is Dow's Brook reservoir and a number of municipal wells. This source has

not been used for drinking at ETMF since about 1968. The reason for this is

high chloroform counts found in samples collected by Air Force personnel.

The Town's supply is found by the State to be of good quality and has

continued to be used by area residents (Town of Ipswich, Water and Sewer

Dept.; telephone communication with ETMF engineer).

3.6.7 Fourth Cliff Recreation Annex

The Fourth Cliff Recreation Annex .aceives its water from Scituate

municipal supplies. There are no existing wells used for water production

at Fourth Cliff due to its probable high salinity and the limited

availability of the resource in the imnediate area. Presently, there is one

deep well in the area, which is located south of Fourth Cliff along Humarock

Beach. This well was constructed for institutional use and is not presently

used for water supply.

3.6.8 North Truro Air Force Station

The North Truro Air Force Station is supplied water from a well located

at the station. The well penetrates to a depth of 145 feet below the land

surface. The water supply system comprises a single 8-inch-diameter well,

which was originally pump-tested at a rate of about 800,000 gallons per day.

More recent analyses indicate that the well is estimated to be capable of

producing 500,000 to 600,000 gallons per day continuously without intrusion

of saltwater. The station consumes approximately 30,000 gallons per day

with an increase of 10,000 gallons per day during the summer months.
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The well is connected directly to the station's water storage tank via

a 6-inch-diameter cast iron water pipe. The distribution system is

comprised of an 8-inch-diameter water main network. The water storage tank

has a holding capacity of 110,000 gallons and is connected to the water

system at the highest site elevations (150 to 160 feet MSL).

3.7 GROUNDWATER HYDROLOGY

3.7.1 Hanscom Air Force Base and Hanscom Field

Groundwater at Hanscom AFB is present predominantly under the following

three conditions:

0 As unconfined groundwater within sandy outwash deposits that

overlie silty lacustrine sediments

* As slow-moving interstitial water within the lacustrine strata

* As semi-confined groundwater contained in sandy glacial tills that
overlie bedrock

* As semi-confined groundwater within bedrock.

The lateral and horizontal extent of each of these three units across

the base is discontinuous due to the glacial environment in which they were

deposited. The bedrock is undulatory and, where it forms knolls or hills,

the associated sedimentary deposits described above tend to be much thinner

and in some cases are non-existent. This is particularily the case in the

lacustrine strata, which act as an aquitard between the outwash deposits

above and the underlying glacial tills. Although bedrock structure affects

the configuration of the existing sedimentary strata, it does not play a

major role in the control of the overall or general groundwater flow

direction in the study area. Surface topography and surface hydrology seem

to have the greatest influence in this respect. Bedrock hills do, however,

exert an influence on local groundwater flow, beyond which flow returns to

its normal course toward the Shawsheen River or one of its tributaries. As
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previously described, Hanscom AFB occupies a low basin-like area that is

bounded by small hills and ridges composed of bedrock and glacial till.

Groundwater at Hanscom AFB, as evidenced from hydrogeologic data, flows

around elevated bedrock subcrops and outcrops. However, the overall flow is

toward discharge points, namely the Shawsheen River and its tributaries.

The following sections describe the hydraulic characteristics of each

geologic unit present in the area of the base.

3.7.1.1 Unconfined Glacial Outwash Aquifer p

The glacial outwash deposits occur across the base at depths between 0

and 5 feet. The average thickness of this water-bearing unit is 10 to 15

feet at which point the underlying lacustrine sediments a.:e encountered.

Survey elevation and water-level data for wells screened in the outwash

aquifer and located in the vicinity of the base are shown in Table 3-6; well

locations are shown in Figure 3-14. The data indicate that the outwash

deposits exist under saturated conditions and that the the water table is

within 5 feet of the ground surface.

Figure 3-25 shows water table elevations and flow directions within the

outwash across the base area, based on both hydrogeologic data and

postulation. Groundwater flow in the outwash aquifer is generally in a

northeast direction, although the bedrock surface exerts considerable

control over local flow direction. For example, in the northwest corner of

Hanscom Field, groundwater flows in a northwesterly direction between two

higher elevated bedrock subcrops toward Elm Brook (Weston, 1983). Reference

is made in subsequent sections of this report to the area between these

subcrops as the "northwest exit pathway."

Roy F. Weston, Inc., has estimated the flow in this direction to occur

at a relatively low rate of approximately 20,000 gallons per day. In

comparison, flow in the easterly and northeasterly directions has been

computed by Weston to be 240,000 gallons per day and 1,720,000 gallons per

day, respectively (Weston, 1984).
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TABLE 3-6

SUMMARY OF SURVEY ELEVATION AND WATER LEVEL DATA

FOR WELLS IN THE OUTWASH AQUIFER

Water Level Elevation (Ft. MSL)
Top of Ground

Well No.* (Ft. MSL) 2/4/83 2/18/83 3/17/83

CW-IA 129.8 124.67 123.46 125.63

CW-3A 124.2 120.25 119.57 119.76

CW-5A 126.4 121.64 121.37 122.96

CW-6A 126.0 122.78 122.19 123.18

RFW-7 131.6 126.59 126.57 129.37

RFW-8 132-7 129.17 129.45 132.23

RFW-9 125.7 120.10 119.94 120.76

RFW-10 127.5 119.29 118.66 119.47

• See Figure 3-14 for well locations.

Source: Weston, 1983
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may be present in the shallow groundwater would also be present in the storm

drain system. The interception of shallow groundwater by storm drains is

supported by Hanscom AFB water quality data, which is discussed in Section

3.3.

3.7.1.2 Lacustrine Aquitard

The lacustrine deposits underlying the outwash deposits occur over much

of the base and exist under saturated conditions. The hydraulic

conductivity of these deposits is assumed to be several orders of magnitude

lower than the overlying outwash material due to their fine-grained nature.

Typical hydraulic conductivity values for silt deposits such as those
2

deposited in glacial Lake Concord range from 0.01 to 10 gal/day/ft , which

is low compared to values associated with sands (100 to 100,000 gal/day/ft 2

(Freeze and Cherry, 1979). There are no piezometric data available for the

aquitard that would give an indication of the direction of groundwater flow

within this unit. However, overall flow beneath the base would seem to be

preferentially oriented within the more permeable sands that overlie and

underlie the lacustrine material and, therefore, it is assumed that flow

within the aquitard is in this same preferred direction.

3.7.1.3 Semi-confined Glacial Till Aquifer

The sandy glacial till deposits form a blanket of saturated permeable

material over bedrock. Groundwater within the till aquifer is believed to

occur under semi-confined conditions where overlain by lacustrine silts.

During Weston's investigation in the northwest portion of the base,

piez-metric heads were found to be nearly 1 foot higher than those within

the shallow outwash deposits. This is evidence of a vertically upward

hydraulic gradient of 0.1 or more within the flow system in this location.
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In those areas where the till is not overlain by lacustrine deposits,

the groundwater surface is unconfined. The piezometric surface of wells

intersecting the till material in these areas is essentially the same as in

the shallower wells within the outwash sediments. Therefore, the

groundwater flow direction within the till is believed to be parallel to the

flow within the outwash aquifer (Weston, 1983). -

3.7.1.4 Bedrock

The water-bearing nature of the bedrock in the base area has not been

determined. However, granitic material typically has low primary hydraulic0-7 0-32

conductivity values of between 10 to 10 gal/day/ft (Freeze and Cherry,

1979). Secondary hydraulic conductivity values for granite, i.e., values
-1

that account for fracturing within the subject material, are higher (10 to
3 210 gal/day/ft ), but still are relatively low. These secondary values are

comparable to those for the lacustrine deposits. Although it is not known

whether the hydraulics of the bedrock material have an effect on the

groundwater flow within the overlying units, the dramatic variation in the

bedrock surface relief, as described previously, certainly influences the

near-surface groundwater flow.

3.7.2 Prospect Hill Electronics Research Annex L

Groundwater is present in the bedrock that comprises Prospect Hill,

however, its occurrence is probably limited to fractures and other secondary

openings. Groundwater at the facility is not a source of water for

operations. In the lowland areas surrounding the facility, outwash deposits

likely constitute the principal water-bearing unit, based on their

relatively high permeability and continuity over the area.

The contour of the water table, as in other geologically similar areas,

general.ly parallels the topography. In other words, its highest elevations

are beneath hills and uplands and the lowest areas are beneath lowlands near

streams or ponds.
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Groundwater flow is in a southwest direction and moves toward surface

discharge zones such as small streams and ponds. Data pertaining to the

rate of groundwater flow in the vicinity of Prospect Hill are not available.

3.7.3 Maynard Geophysic and Sudbury Electronics Research Annexes

All three of the major geologic units that exist in this area and that

are described in Section 3.5.3 contain groundwater (Perlmutter, 1962). The

water in all is generally hydraulically continuous, but the till and bedrock

have such low permeabilities that flow of water through them or between them

and the overlying outwash is very slow. Water in the bedrock occurs only in

limited quantities along fractures, and the till is so compact and has such

low permeability that water cannot be pumped by wells in appreciable

quantities. The outwash deposits are the most permeable, and also the most

extensive deposits available for well development. Therefore, they

constitute the principal aquifer and principal source of groundwater in the

area.

Groundwater occurs mostly under water-table conditions, although

locally there may be some degree of confinement or retardation of water

movement owing to lenses of silt or sand of differing permeability. The

shape of the water table generally parallels the topography. The

groundwater table occurs at depths below the ground surfaces between 0 and

10 feet (Perlmutter, 1962). The swamp lands surrounding the site are

indicative of the shallow water table in the area. However, in some areas

and particularly during dry periods, the water table is found at depths as

great as 20 feet.

High points on the bedrock surface act as obstacles to the movement of

groundwater in the outwash unit and distort the pattern of flow locally.

These bedrock peaks appear topographically as hills. The Maynard facility

is located on one such hill and another hill transects the Sudbury facility.

Groundwater flow, which is generally to the northeast toward major points of

discharge such as the Assabet River, is diverted by the bedrock peaks such

that flow is around these "obstacles."
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3.7.4 Solar Radio Observatory at Sagamore Hill

Information concerning the groundwater hydrology at Sagamore Hill is

limited. However, there are inferences that can be made based on the

topographic setting of the facility and available well log data.

Groundwater exists within an aquifer that consists of granitic bedrock

material (Gay and Delarey, 1980). Since granite usually has a low primary

hydraulic conductivity and low transmissivity, it is likely that, in this

case, the material is weathered and fractured or in some other way altered

such that water flows more readily. The outlying swampy areas are

groundwater discharge zones. Groundwater flows in all directions away from

Sagamore Hill toward the surrounding swamp discharge areas.

3.7.5 RADC Electromagnetic Test and Measurement Facility

From the evaluation of available geologic and topographic data, the

RADC EMTF appears to be located in a groundwater recharge aree.

Precipitation infiltrates the elevated North Ridge area and replenishes the

subsurface water supply that exists within the till deposits. The aquifer

is probably similar to many coastal systems in that underlying the fresh

water is a zone of salty water, and an interface of mixed, brackish water

exists between the two zones. Groundwater flows toward Plum Island Sound to

the north and east, the Ipswich River to the south, the Eagle Hill River to

the northwest, and toward the swamp lands to the southwest.

3.7.6 Fourth Cliff Recreation Annex

Groundwater hydrologic data for the Fourth Cliff area are limited,

however, several inferences can be made from the informat'on that is avai-

lable. Fourth Cliff, as the name implies, stands considerabley higher than

the surrounding areas and is located at the north end of a spit-like

structure of glacial origin. The water tOat exists within the glacial till

that constitutes the cliff occrs at elevations at least as high as the

levels of the surrounding water bodies and could occur at higher levels.

Groundwater movement is in the direction of discharge, which is toward the

outlying water bodies.
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3.7.7 North Truro Air Force Station

Groundwater in the North Truro area exists in an unconfined aquifer

consisting of outwash deposits. Subsurface water supplies in North Truro,

as throughout Cape Cod, are derived and recharged solely from precipitation

that has reached the water table. Due to the loose and sandy nature of the

soils, there is very little overland runoff and most of the precipitation

percolates directly to the water table. When overland flow does occur, such

as over frozen ground, the water generally settles in some undrained depres-

sion and then infiltrates the ground. Groundwater discharge by subsurface

outflow from the North Truro area is primarily directly to the ocean.

As in the case of most coastal aquifer systems, the fresh groundwater

reservoir in North Truro is underlain by salty groundwater with a zone of

mixed, brackish water at the interface between the two zones (Sterling,

1963). The depth to the top of the mixed zone or the amount of available

fresh water will naturally fluctuate with seasonal variation in groundwater

recharge and discharge. In addition to fluctuations due to changes in

season, the availability of fresh groundwater depends on the amount

withdrawn for use by the population and the rate of this withdrawal. In

order to manage the groundwater resources in the area such that the fresh

water resource is not depleted, a careful balance is kept between recharge

and discharge/withdrawal.

3.8 GROUNDWATER QUALITY

3.8.1 Hanscom Air Force Base and Hanscom Field

3.8.1.1 Geochemistry

iL
The groundwater quality throughout the Shawsheen River basin is gener-

dlly guud nid chemically suitable for most uses. A summary of chemical

analyses of groundwater is shown in Table 3-7. The wells from which the

groundwater samples were drawn for these analyses are located throughout the
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TABLE 3-7

CHEMICAL COMPOSITION OF GROUNDWATER IN THE SANDS AND GRAVELS
IN THE SHAWSHEEN RIVER BASIN1

Concentration (mg/i)

Constituent Maximum Minimum Median2

Silica (SiO 2) 16 10 13

Copper (Cu) .40 .00 .03

Iron (Fe) 1.0 .00 .05

Manganese (Mn) 1.9 .01 .12

Calcium (Ca) 35.0 7.7 13.0

Magnesium (Mg) 9.0 1.5 3.2

Sodium (Na) 50.0 12.0 25.0

Potassium (K) 6.0 1.5 2.5

Bicarbonate (HCO3) 86.6 20.7 26.8

Sulfate (SO4) 45 13 20

Chloride (Cl) 79 23 40

Nitrate (N) 5.20 .05 1.10

Hardness (Ca + Mg as CaCO3) 124 26 48

Alkalinity (CaCO3 ) 71 15 22

pH (units) 8.4 6.0 6.4

Color (platinum-cobolt units) 35 0 5

Specific Conductance 480 140 250
(micromhos per centimeter at 250C)

1 Aquifer not specified; well log information not available.

2 Concentrations in mg/l unless otherwise noted.

Source: Gay and Delaney, 1981
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basin. Analyses for nine representative wells located in the Bedford,

Lincoln, and Lexington areas are given in Table 3-8. These wells were

selected based on their proximity to the base. Their locations appear in

Figure 3-26.

The hardness of the groundwater throughout the basin ranges from soft

to moderately hard (0 to 120 mg/liter). Analyses from the nine wells

closest to the base area do not indicate this large range, rather all of the

available values are around 50 mg/liter, indicating that the water is soft.

At many places in the basin, groundwater contains dissolved iron and

manganese concentrations that exceed the respective 0.3 mg/liter and 0.05

mg/liter limits for drinking water recommended by the National Academy of

Sciences and the National Academy of Engineers (1974) (Gay and Delaney,

1981). High dissolved concentrations of these constituents in groundwater

are common in swampy areas and water treatment is often required.

In summary, a review of the limited background geochemical data indi-

;hat the groundwater in the area of the base is generally of good

q1. , ,h the one exception of having relatively high iron and manganese

conL .-L All other constituents occur in normal concentrations as

indicated by values given in Table 3-8.

3.8.1.2 Contamination

In response to concern expressed over the relationship between past

waste disposal activities at Hanscom AFB and the detection of contaminants

in the Town of Bedford's newly activated municipal well field, the Air Force

implemented a series of hydrogeologic investigations, beginning during the

summer of 1982, to identify potential sources of the contamination. The

well field of concern consists of three wells, Nos. 10, 11 and 12 located

north of Hartwell's Hill (see Figure 3-27). The wells draw from the upper

outwash aquifer (see Section 3.7.1.1). These three wells are presently not

being used for production due to unacceptable levels of various contami-

nants. Well Nos. 10 and 11 were taken off line early in 1984 due to
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unacceptable concentrations of iron and mangnese and trace concentrations of

trichloroethane, toluene, dichloroethylene, and tetrachloroethylene. Well

No. 13 was taken off line in April, 1984 when concentrations of benzene

approached the maxinum recommended level of 6.6 ppb (The Sun, 3/84, 4/84,

and 6/84).

The hydrogeologic investigations are discussed in the following

sections as they were conducted in chronological stages:

* Initial Air Force investigation

* Initial Weston investigation

* Supplemental Weston investigation.

The investigations provided data that resulted in the following major

conclusions:

* There exist at least three sources of groundwater contamination at

Hanscom Field (see Figure 3-27)
- Petroleum product and solvent disposal area
- Former fire training area
- Paint waste disposal site

* The Bedford well field is not likely to be affected by
contaminants released from the Hanscom Field sources.

Initial Air Force Investigation

The area of concern during the initial stage of the hydrugeologic

investigation was a reported petroleum product and solvent disposal site

located on the west side of the airfield (see Figure 3-27). The site is

described in Section 4. During the first phase of the investigation, in the

summer of 1982, six observation wells, designated HF-i through 5 and HF-7

and shown in Figure 3-27, were installed in the vicinity of the disposal

site. Two sets of groundwater samples were collected by Air Force personnel

from the six wells, and analyzed by the Air Force Occupational and

Environmental Health Laboratory (OEHL) between August and October 1982. The

samples were analyzed for volatile halocarbons, volatile aromatics, and
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metals. A summary of analytical results for those compounds detected in the

samples is given in Table 3-9. These results confirmed the presence of a

source of groundwater contamination in this area. Both TCE and 1,2-di-

chloroethylene (DCE) were found to be present in relatively high concentra-

tions (291.0 ug/liter and 30.2 ug/liter, respectively) in the area of the

suspected disposal site. Toluene was also found in concentrations at or

slightly above the EPA-established quantitative limit. Chromium and lead

were detected in HF-3 in concentrations that exceed the EPA limits; however,

these metals were not detected in other samples.

Initial T eston Investigation

Following confirmation of the presence of a disposal site on the west

end of the airfield and that it was a probable source of groundwater

contamination by way of the northwest exit pathway, Roy F. Weston, Inc. was

retained by the Air Force to assess the potential for the site to contribute

to water quality degradation at the new Bedford well field. Weston

installed 14 additional monitoring wells and 10 shallow auger-boring

monitoring points (see Figure 3-27). Groundwater samples from these wells,

as well as from the six monitoring wells constructed by the Air Force, were

sampled and analyzed for the volatile organics fraction (VOA) of the EPA

Priority Pollutants List. During this stage of the hydrogeologic
investigation, two additional sources of groundwater contamination were

confirmed to exist at Hanscom Field by water quality testing. These two

areas, the former fire training site and the paint waste disposal area, are

identified on Figure 3-27 and are described in Section 4. Table 3-10

contains the analytical data for the 20 samples analyzed.

From a review of the data in Table 3-10, it is seen that groundwater

from wells CW-1A, CW-4, and CW-5A was heavily contaminated with a variety of

VOA compounds. Samples from Air Force wells HF-2, HF-3, and HF-5 continued

to contain contaminants but at much lower concentrations than the wells

installed by Weston.
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Shallow well CW-lA, located within the approximate boundaries of the

previously confirmed disposal site, contained seven VOA compounds, with a

total VOA hydrocarbon loading of about 13 mg/liter. Deep well CW-i, located

immediately adjacent to CW-lA, contained only low levels of VOA compounds,

which are believed to have leaked from the shallow aquifer during drilling.

The Air Force wells surrounding the site contained only low levels of

contaminants except for HF-5, indicating that contaminants from the disposal

site had migrated at least a few hundred feet southeasterly in the shallow

aquifer.

Deep well CW-4, located adjacent to the former fire training area,

contained six VOA compounds, at a total VOA loading of less than 2 mg/liter.

The mix of VOA compounds and their relative proportions found in samples

from CW-4 were different from those found in wells near the petroleum

product and solvent disposal area to the west. Based on this evidence,

Weston concluded that the former fire training area was also a source of

groundwater contamination.

Shallow well CW-5A was constructed within an area suspected to have

been used for disposal of paint wastes and was the most heavily concaminated

well. Eleven VOA compounds were detected, at a total VOA loading of 53

mg/liter. The mix and proportions of the compounds were different from

those from wells near the petroleum product and solvent disposal area to the

west, but were similar to those of samples taken near the former fire

training area. Despite the similarity, the fire training area was believed

to be a third and separate source of contamination based on reports fro Air

Force personnel. At that time, prior to the supplemental phase of the

investigation, the lateral extent of the contamination was not known because

no other shallow wells were located downgradient from well CW-5.

All other wells that were sampled and tested at Hanscom Field during

the initial investigation activities were virtually free of all VOA

compounds. It is possible that the few low levels detected in these

remaining we].ls could have been the result of cross-contamination induced by

drilling and well construction (Weston, 1983).
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The potential for contaminant migration toward the Bedford well field,

which was the immediate purpose of implementing the above-described

investigation, does exist. However, Weston concluded that the potential was

relatively low, based on data collected during the investigation, and that

the well field was neither highly vulnerable nor susceptible to contaminant

migration from former disposal sites at the air field (Weston, 1983; 1984).

Supplemental Weston investigation

Following the completion of Weston's initial 1983 investigation, a

supplemental investigation was begun in late 1983 to respond fully to the

environmental issues raised by the initial findings. Twelve additional

groundwater monitoring wells were installed at Hanscom Field during the

supplemental field activities (see Figure 3-27). Eleven of these wells were

installed in unconsolidated deposits and one well was installed in bedrock.

Two cluster wells, CW19/CW-19A and CW-20/CW-20A, were installed in the

northwest exit to better define the potential mass flux of water through

this pathway toward the Bedfore well field. Bedrock well BR-i was drilled

adjacent to CW-2 to assess the groundwater quality within the fractured

bedrock in the vicinity of the northwest exit. Well RFW-18 was installed on

the west flank of Hartwell's Hill, between and north of CW-3 and CW-4.

Wells RFW-15 and RFW-17 were installed west and northeast of CW-4,

respectivcly, in the vicinity of the former fire training area. Finally,

four additional wells (RFW-11, RFW-12, RFW-13, and RFW-14) were installed in

the vicinity of the paint waste disposal area and around existing well CW-5A

to aid in delineating the areal extent and migration pattern of contaminated

groundwater in this area.

During the supplemental investigation, the three most heavily contami-

nated monitoring wells (OW-lA, CW-4, and CW-5A) were sampled and analyzed

for all priority pollutants, and five existing wells and the twelve new

wells were sampled and analyzed for volatile organics v iples were

collected and analyzed in January and February of 1984. from the
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laboratory analyses are given in Tables 3-11 and 3-12. The first set of

analyses of groundwater samples collected from wells in the vicinity of the

northwest exit exhibited high levels of methylene chloride which were
attributed to laboratory handling. Other than methylene chloride, only low

levels of priority pollutant volatiles were detected in the January 1984

samples.

A January sample from BR-i did not contain the 1,2- and 1,3-dichloro-

benzene reported in Table 3-12. February samples showed no volatile

priority pollutants except methylene chloride in BR-i, again though to have

resulted from laboratory contamination. In conclusion, there was no

significant organic contamination observed migrating towards the Bedford

well field through the northwest exit.

Groundwater sampling and analysis from wells in the vicinity of the

former fire training area indicated significant contamination downgradient

of the site. However, analysis of water from well RFW-15, which is located

upgradient, between the site and the Bedford wellfield, indicated that no

contaminants (with the exception of methylene chloride) were present.

Sampling results from wells located in the paint waste disposal area

indicated severe contamination. The absence of contaminants in RFW-14

indicated that contaminants from this area probably had not migrated

northward toward the well field. Levels of contamination in CW-12 and CW-13

suggested that the contaminant plume was moving in easterly and southerly

directions.

Resampling of monitoring well CW-lA in the vicinity of the petroleum

product and solvent disposal area showed that volatiles, particularly

trichloriethylene, were the major contaminants. Other priority pollutants

were not detected at significant levels.
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TABLE 3-11

RESULTS OF NON-VOLATILE ORGANIC ANALYSIS OF

GROUNDWATER FROM SUPPLEMENTAL WESTON INVESTIGATION

Well No.*
Priority Pollutants

Detected CW-4 CW-5A CW-1A

Di-N-Butyl Phthalate 58 ND 29

Diethyl Phthalate ND 18 51

Phenol ND 36 ND

Arsenic ND 10.2 16.1

Lead ND 66.8 ND

All results in ug/l.

All other priority pollutant acid & base neutrals, metals, and CN not detected.

ND - Not detected

* See Figure 3-14 for well locations.

Source: Weston, 3/1984
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In addition to better defining the extent of contamination at Hanscom

Field, results from the supplemental investigation activities were used to

corroborate the assessments made regarding the volume and flow of

groundwater in the Hanscom Field area. The cross-sectional area of

groundwater flow through the northwest exit to Elm Brook has been

re-estimated to be 16,000 sq" . feet, an increase from the original

estimate of 400 square feet. This change was made based on the finding that

a bedrock subcrop, believed to exist near the northwest outlet, does not

exist. This conclusion was based on the presence of saturated conditions

above bedrock in RFW-18. However, RFW-18 also indicates a strong hydraulic

gradient from Hartwell's Hill toward Hanscom Field. Thus, contaminant

migration is hydraulically restricted from passing through the northwest

exit from Hanscom Field to the Bedford well field.

Hydraulic conductivity values calculated using data from the new wells

were lower than estimates made in the 1983 report. Also, the seepage

velocities and corresponding flow rates presented in the 1983 report were in

error because effective porosity was not accounted for. The reassessment of

results gave flow velocities in unconsolidated deposits that range from less

than 0.3 feet to less than 3 feet per day. These estimates are lower than

an earlier estimate of 3 feet per day. The resulting estimated groundwater

flow rate through the northwest exit was the same as originally estimated in

the 1983 report, 20,000 gallons per day.

The analytical and hydrologic data collected during the supplemental

investigation supported the findings of the initial April 1983 study. Most

importantly, the supplemental study confirmed that the groundwater and

stormwater quality -exiting Hanscom Field by the northwest pathway is not

contaminated with volatile organic compounds (Weston, 1984).

3.8.2 Prospect Hill Electronics Research Annex

Information pertaining to groundwater quality at Prospect Hill is not

available. The groundwater supply in the outlying areas is assumed to be of

generally good quality based on its extensive use. There have been no

reports of groundwater contamination at the site.
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3.8.3 Maynard Geophysics and Sudbury Electronics Research Annexes

Chemical analyses of water within the outwash aquifer indicate that the

water is soft, with hardness values ranging from 10 to 58 ppm. The pH

values are 7.0 or lower. The concentrations of most of the chemical

constituents are within the limits recommended by the U.S. Public Health

Service (1946) for drinking water (Perlmutter, 1962). However, the concen-

trations of iron and manganese have been found to be three times as high as

the generally accepted standards of 0.3 ppm and 0.05 ppm, respectively.

High iron and manganese concentrations are commonly found in groundwater in

swampy areas.

The water in bedrock generally differs from the outwash water in its

relatively high pH (7.9) and bicarbonate content (83 ppm) (Perlmutter,

1962). There have been no reports of groundwatet contamination at the

Maynard and Sudbury annexes, however, potential sources of contamination do

exist on the facilities, such as: (1) salt water intrusion, (2)

station-operated sewage treatment plant, (3) underground fuel tanks, and (4)

shop operations (i.e., generation of waste oils, solvents and dielectric

fluids).

3.8.4 Solar Radio Observatory at Sagamore Hill

Groundwater quality in the Sagamore Hill area is generally good, and

the water is suitable for most uses. The hardness of the water is

predominantly moderate with values around 110 mg/liter. The pH levels

reported indicate acidic conditions. Analysis results of samples collected

from the well at the site showed a sodium content of 26.0 mg/liter and 26.2

mg/liter in 1963 and 1973, respectively (Gay and Delaney, 1980). These

values exceed the levels recommended by the State of Massachusetts Drinking

Water Regulations. In addition, dissolved manganese concentrations in the

past have exceeded the 0.05 mg/liter limit for drinking water recommended by

the National Academy of Sciences and the National Academy of Engineering

(1973) (Gay and Delaney, 1980). The manganese problem is common for wells
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located in or near swamp lands, as in the case of the Sagamore Hill well.

The high sodium concentrations are not explained in the literature. Results

from chemical analyses of groundwater at Sagamore Hill in August 1963 are

shown in Table 3-13.

There have been no reports of groundwater contamination problems at

this site other than the high constituent levels described above. The

pesticides and herbicides described in Section 3.3.4 as being present in the

soil downslope from the antenna do not present a potential for groundwater

contamination due to the low permeability of the subsoil, the probable small

quantity of the substances that remain, and the dilution and dispersion that

will occur over time.

3.8.5 RADC Electromagnetic Test and Measurement Facility

The groundwater supply in the Ipswich area is generally of good

quality. However, it is known for its high concentrations of iron and

manganese, and occasional high chloroform content. Although the ETMF has

resigned from using the local water supply for drinking, the State finds no

problems with the water quality and the water is provided to area residents.

3.8.6 Fourth Cliff Recreation Annex

Groundwater quality data for Fourth Cliff are not available. However,

based on the location of the site, the water probably has a high saline

content and cannot be used for most purposes without treatment. No specific

chemical or analytical background groundwater data were available for

review.

There has been one report concerning potential contamination of ground-

water at Fourth Cliff. This involved a sewage release from the subsurface

sewage disposal leach field in September 1982. The Bioenvironmental

Engineering Services (BES) Office at Hanscom AFB was notified and
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TABLE 3-13

CHEMICAL ANALYSIS OF GROUNDWATER AT SAGAMORE HILL

Constituent Concentration (mg/i)

Calcium 31.0

Magnesium 7.9

Sodium 26.0

Iron 0.03

Manganese 0 .08

Silica 24.0

Sulfate 13.0

Chloride 6.2

Specific Conductance (mhos) 320.0

Ph 7.8

Alkalinity as CaCo3 (mg/i) 143.0

Hardness 110

Source: Gay and Delaney, 1980
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subsequently Air Force personnel performed a visual survey and sampled the

suspected sewage water for fecal coliform analysis. The visual survey

revealed a liquid seeping from the ground in the leach field area that had

the odor and grayish color of sewage. Analysis of the samples indicated the

presence of fecal coliforms confirming a seepage of sewage. Because

groundwater is not used for drinking water at Fourth Cliff, the primary

concern was for the coastal waters.

3.8.7 North Truro Air Force Station

The quality of groundwater at the North Truro AFS is potentially suit-

able for domestic, agricultural, and commercial uses. The water is soft, |

with hardness usually ranging from 21 to 27 parts per million. The pH of

the water is slightly acidic, usually varying between 6.2 and 7.0. Water

analysis results typical of samples taken from the station supply well are

shown in Table 3-14.

Typically, analytical results indicate that the groundwater meets the

accepted standard for a drinking water source. All of the physical and

chemical values are within normal and acceptable limits, with no indication

of any unusual tendency to corrosiveness (Sterling, 1963).

No pollution incidents were found to have occurred at the station. The

only potential source of groundwater contamination at this facility has been

saltwater encroachment, which could result in high chloride concentrations

in the fresh groundwater supply. There was, however, a groundwater

contamination problem in the North Truro area caused by a gasoline leak from

a gasoline station near Provincetown. The leak had an effect on the

groundwater in the Provincetown area and, due to the good quality and large

supply of groundwater at the North Truro Air Force Station, the Town of

Provincetown, in its actions to mitigate the contamination problem,

requested and received use uf L. 6Ldlolos sucplus water supply.
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TABLE 3-14

TYPICAL GROUNDWATER ANALYSIS AT
NORTH TRURO AIR FORCE STATION

Constituent Concentration (mg/i)

Calcium 4.9

Magnesium 3.7

Sodium 19.2

Potassium 1.0

Bicarbonate 11.0

Carbonate 0.0

Sulfate 7.0

Chloride 37.0

Fluoride 0.1

Manganese 0.00

Iron 0.01

pH 6.5

Specific Conductance ( mhos @ 250C) 120.0

Dissolved Solids (calculated) 96.0

Hardness as CaCO3  25.0

Alkalinity 15.0

Source: Commonwealth of Massachusetts, Water Resources Commission, 1975

3-87



3.9 BIOTIC ENVIRONMENT

3.9.1 Hanscom Air Force Base and Hanscom Field

The land area within a two-mile radius of Hanscom AFB and Hanscom Field

includes the Great Meadows National Wildlife Refuge. The refuge, located

northwest of the base, is the habitat of several current and historical rare

plant and animal species. This wildlife presently exists under the

protection of the national refuge (see Appendix E) (MNHP, 1984). There are

no rare species on the base or in the nearby surrounding area.

3.9.2 Prospect Hill Electronics Research Annex

The area surrounding the Prospect Hill facility consists of dry, open

woods. Unusual plant species occur to the east and south on the more open

ledges within a one-mile radius of the summit on which the radio facility is

situated. None of these species are currently considered rare (MNHP, 1984).

3.9.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The biotic environment within a one-mile radius of the Maynard-Sudbury

facility consists of wooded swamps and moist woods. This area is the home

of one rare species, the blue-spotted Salamander, Ambystoma laterale. The

salamander is rare throughout the state and is particularly vulnerable

during the early spring breeding season (MNHP, 1984).

3.9.4 Solar Radio Observatory at Sagamore Hill

There are no reported occurrences of rare plants or animals within a

one-mile radius of Sagamore Hill (MNHP, 1984).

3.9.5 RADC Elcctromagnerin Test and Measurement Facility

There are no reported occurrences of rare plants and animals within a

one-mile radius of the RADC ETMF (MNHP, 1984).
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3.9.6 Fourth Cliff Recreation Annex

The immediate area surrounding the Fourth Cliff Recreation Annex is the

home of a Tern colony that includes two rare bird species, the Least Tern

(Sterna antillarum) and the Piping Plover (Charadrius melodius). Both are

rare throughout the state. In addition, Fourth Cliff is a major migration
0

stopover for the rare bird species, the Red Knot (Calidrus canutus). The

area is a critical feeding habitat for the Red Knot. The birds stop in the

Fourth Cliff area prior to their nonstop migratory flight to South America

(MNHP, 1984).

3.9.7 North Truro Air Force Station

Within a one-mile radius of the North Truro Station there are several

rare wildlife species. The Prickly Pear plant species, Opuntia humifusa is

rare in the vicinity of the facility and throughout the state. Another rare

plant species is the Broom Crowberry, Corema conradii. The one rare animal

species that exists in the area of the facility is the Hoary Bat, Lasiurus

cinereus (MNHP, 1984).

3.10 ENVIRONMENTAL SUMMARY

3.10.1 Hanscom Air Force Base and Hanscom Field

* A dual aquifer system exists at Hanscom AFB and comprises an upper
unconfined aquifer consisting of outwash deposits and a lower
semi-confined aquifer consisting of tills. These two units are
separated by low-permeability lacustrine deposits.

* The bedrock surface exerts considerable control over local
groundwater flow; however, the overall groundwater flow system is
controlled by topography and surface hydrology.

* Groundwater flow is generally in the north or northeast direction.

The outwash and till aquifers are not used as sources of water at
the base due to low production rates. The water supply for the
base, with the exception of the Air Force Trailer Home Park which
uses Bedford well water, is the Quabbin Reservoir in western
Massachusetts, provided by the Metropolitan District Commission.

3-89

t.

. .. - .



I"

* All three wells located in Bedford's new well field north of the
Hartwell's Hill have been taken off line due to the detection of
trace levels of TCE, and iron and manganese concentrations.

Water from monitoring wells at Hanscom Field contains varying
concentrations of TCE, DCE, toluene, and other volatile organic
compounds.

* Surface water drainage is primarily controlled by the storm sewers
throughout the base.

* The storm sewer system discnarges into the Shawsheen River and Elm
Brook.

* Soils within the base area have been drastically disturbed by
construction activities. These soils, however, reflect the
properties of native soils existing prior to construction of the
base. Hence, soils are similar to the native soils present
outside the base perimeter.

0 Most of the soils severely limit land use because of saturation.

3.10.2 Prospect Hill Electronics Research Annex

* Groundwater exists within bedrock beneath the facility, but
probably only along fractures or other secondary openings.

* Groundwater does not exist in appreciable quantities in the
Prospect Hill bedrock.

* Groundwater flow is in a southwesterly direction.

* Water is supplied to the site by the City of Waltham through a
pump and pipeline system.

* There have been no reports of groundwater contamination at the
facility.

* Shallow, well-drained soils are present at the facility, and major

soil limitations are the depth to bedrock and the slope.

3.10.3 Maynard Geophysics and Sudbury Electronics Research Annexes

* The principal aquifer in the Maynard-Sudbury area is comprised of
glacial outwash deposits.

0 Water is supplied to the facilities from the Town of Maynard for
which the source is the White Pond Reservoir, and from a number of
wells located on site.
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* Groundwater flow is generally in the northeast direction; however,
the bedrock surface locally distorts the flow pattern.

* The outwash aquifer is used as the primary source of water in the
area.

* Groundwater from the principal aquifer i3 generally of good -

quality. There have been no reports of groundwater contamination
at the facilities.

" Surface water drains from the facilities to surrounding wetlands
and eventually into the Assabet River.

* Because of the shallow water table in the lowlands and swamps,
communication between the surface and groundwater is common.

0 Soils within this area reflect the properties of the glac;
parent material. The lowlands are severely limited for poten' i-

use because of saturation. The upland soils are limited by slor,.

3.10.4 Solar Radio Obseratory at Sagamore Hill

* Groundwater occurs in a bedrock aquifer, which is used as the
source of water at the facility. The granitic bedrock material is S
likely weathered and fractured, inducing a high hydraulic
conductivity relative to unweathered and unfractured granite.

* Groundwater probably flows in all directions away from Sagamore
Hill and toward the swamp land discharge zones.

* Water quality is generally good except for high sodium and man-
ganese concentrations.

" Surface water is minimal and is directed off site by ditches and
natural surface contours.

" Soils are highly permeable, thus having the potential to transmit
liquid contaminants into the upper groundwater aquifer.

3.10.5 RADC Electromagnetic Test and Measurement Facility

* Groundwater probably is present within a glacial till aquifer.

* Water for facility operations is supplied by the Town of Ipswich.
Bottled water is used for drinking. L

* North Ridge is a groundwater recharge area.
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. Groundwater flows in all directions away from North Ridge.

* Soils at the facility are of glacial origin and are usually deeper
than 5 feet. The upland position of the facility results in the
water table being deeper than 5 feet most of the year.

3.10.6 Fourth Cliff Recreation Annex

* Fourth Cliff is comprised of glacial till deposits under which
lies bedrock consisting of sandstone, graywacke, shale, and
conglomerate materials.

* Groundwater occurs at elevations at least as high ac the
surrounding water bodies, but could exist at higher elevations.

0 Groundwater flows in the direction of discharge, i.e., toward the
outlying surface water bodies.

* Groundwater is not the source of drinking water in the Fourth
Cliff area, probably due to potential high saline content.

* The only reported potential source of contamination at the
facility was seepage from the existing underground sewage disposal
leach field.

3.10.7 North Truro Air Force Station

* Groundwater is present in a coastal aquifer consisting of sandy
outwash deposits.

* Fresh groundwater is underlain by a salty water zone. The
interface between the fresh water and salty water is a zone of
mixed, brackish water.

* The coastal aquifer is used as the source of drinking water at the
station and contains water of good quality.

* There have been no reports of groundwater contamination at the
facility. The Town of Provincetown used the station's water
supply after a local gasoline spill contaminated the Town's
supply.

* Surface water is of limited extent and is not adversley impacted
by the facility activities.

* High infiltration rates of the soils and deep aquifer preclude the
presence of swamps and wetlands.
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4.0 FINDINGS

This investigation focused on all hazardous material and waste

management activities relevant to Hanscom AFB and the seven off-base support

facilities under Air Force jurisdiction. Information regarding the storage,

treatment, and disposal of hazardous wastes and materials was obtained from

the following sources:

- A visit and tour of Hanscom AFB

0 Available Hanscom AFB records

* Interviews with present and former Hanscom AFB employees conducted
in person and by telephone

* Aerial reconnaissance of off-base facilities

* Contacts with Federal, State, and local environmental agencies and
public works departments.

This section presents a summary of the following activities:

* Waste management plans

* Past waste management practices

* Hazardous material storage

* Fuel storage

* Spills and leaks

* On-site land disposal

* Fire training.

Information relating these activities over time is presented in Figure

4-1.

4.1 REVIEW OF PAST BASE ACTIVITY

4.1.1 Waste Management Plans

On February 23, 1973, Hanscom AFB adopted its first formal plan for the

management of hazardous substances: The Oil and Hazardous Materials
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Pollution Contingency Plan. This plan was formulated in response to

Paragraph 101 of the EPA Region I Environmental Plan, dated January 1972.

The objectives of the Hanscom AFB plan were to:

: Z Assign duties and responsibilitiesI Establish and identify emergency task forces

0 Develop a system of notification, surveillance, and reporting

* Provide a schedule of dispersants, sorbents, and other chemicals
to treat oil spills

0 Establish enforcement and investigative procedures

* Provide direction on public information releases

0 Outline instructions covering on-scene coordination.

Although the Contingency Plan of 1973 contains most of the necessary

items for a Spill Prevention Control and Countermeasures Plan (SPCC), it did

not include actions to be taken to prevent spills, as required by Part 112,

Title 40 CFR. On June 23, 1974, the Civil Engineering Squadron drafted the

Hanscom AFB Oil Spill Prevention Control and Countermeasures Plan. This

SPCC Plan amended the 1973 Contingency Plan to include a comprehensive

inspection and maintenance program to preclude tank failures.

In 1980, the Base Civil Engineering Squadron issued a Hazardous Waste

Management Plan to comply with the EPA Hazardous Waste and Consolidated

Permit Regulations, which were promulgated May 19, 1980. The plan, which

was revised on November 15, 1982, provides for:

• Assignment of duties and responsibilities

• A system of notification, reporting, and recordkeeping

* Proper means of disposal or treatment of hazardous waste.

The Hazardous Waste Management Plan is applicable to all organizations

generating hazardous wastes, including all tenants within the geographic

boundaries of Hanscom AFB, except MIT Lincoln Laboratory. Seven on-base
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organizations were identified including AFGL, ABG/LG, ESD/SG, RADC/ET,

ABG/DE, 2014th CS, and ESD/IM. Each of these organizations has a Hazardous

Waste Coordinator and an alternate who are responsible for the organiza-

tions' compliance with the objectives and policies set forth in the

Hazardous Waste Management Plan.

The Environmental Planning Office is the Office of Primary Responsi-

bility (OPR) for implementing the Hazardous Waste Management Plan. The

OPR's duties include keeping abreast of all aspects of hazardous waste

regulations development and informing the coordinators of such, acting as

the liaison for the coordinators' contract disposal activities, and

preparing the annual report of hazardous waste activities. The Environ-

mental Health Services Office and the Safety Office review hazardous waste

management practices and generating activities with respect to safeguarding

the health and welfare of base personnel. In addition, the Bioenvironmental

Engineering Service (SGPB) performs field inspections, testing of waste

materials (to determine whether they are hazardous), and training of base

personnel in the proper techniques for handling hazardous materials. Other

offices involved in the transport and handling of hazardous materials are

Base Supply and Base Transportation. Base Supply coordinates with the SGPB

when hazardous materials are received at the base. Base Transportation

Coordinators handle all matters concerning proper packaging, marking, and

labeling of hazardous materials according to DOT regulations and are

responsible for the safe transport of hazardous materials to Fort Devens.

The Civil Engineering Squadron prepared the Plan for the Management of

Waste Petroleum Products in October 1981. The purpose of this plan was to

establish policies, assign responsibilities, and provide guidance for

collection, storage, and deposition of waste petroleum products in an

environmentally acceptable manner. This plan is applicable to all personnel

within the base, including tenants and contractors that generate contami-

nated, used, or waste petroleum products.
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4.1.2 Generation of Hazardous Waste

The generation of hazardous waste at Hanscom AFB has occured in a

variety of Air Force shops and installations and by various non-Air Force

organizations, such as the Army Air Corps, civilian agencies, DOD

contractural agencies, the Civil Aeronautics Authority, and Commonwealth of

Massachusetts, that have shared the base and/or airport facilities. Table

4-1 provides a summary of typical hazardous substances that have been

generated from shops and installations that support flying activities.

Although many of these shops remained after the flight line was terminated

in 1973, their activity and subsequent generation of hazardous wastes was

curtailed. Since 1974, hazardous wastes of a recurring nature are generated

in only two areas on the base: the Protection Coating Shop (Building 1812)

and the Motor Pool (Building 1642). In 1981, the Protection Coating Shop

generated approximately four, 55-gallon drums of waste paint, lacquer, and

thinner. The Motor Pool has a parts solvent bath that generated

approximately 40 gallons of contaminated PD-680 solvent in 1981. The

balance of hazardous wastes generated at Hanscom AFB is generally one-time

wastes created by expiration of shelf-life dates or changes in laboratory

practices or mission, resulting in surplus of chemicals.

Waste oil is also generated by a variety of organizations at Hanscom

AFB. Table 4-2 provides a summary of waste-oil-generating organizations,

quantities and storage locations in 1981. This inventory was prepared as

part of the Plan for the Management of Waste Petroleum Products.

Table 4-3 presents a summary of quantities of waste oil and hazardous

materials that were generated at Hanscom AFB and disposed of off-base from

1980 to 1983. Table 4-4 provides a list of waste chemicals that were

generated on-base and removed by a hazardous waste contractor during 1981.
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TABLE 4-1

TYPICAL HAZARDOUS SUBSTANCES GENERATED
FROM SUPPORT OF FLYING ACTIVITIES

Support Shops & Typical Hazardous Materials Generated
Installations

1. Aero repair

Inflight Refueling Solvents, gasoline, jet fuel, methyl ethyl ketone,
ethylene dichloride, petrol naptha

Hydraulic Solvents, alcohol, hydraulic fluid

Electrical Solvents

Instrument and Office Solvents, lubricants, ammonia, alcohol
Machine Repair

Pneudraulics Solvents

(Pneumatic systems)

Fuel System Repair Solvents, gasoline, jet fuel, tetraethyl lead

Aircraft Repair and Solvents, gasoline, toluene, acetone, ethyl alcohol,
Reclamation ethyl acetate, caustic cleaners, greases, carbon

monoxide

Pre-dock Kerosene
(Aircraft Washing)

Motorized and Ground Rust preventive compounds, gasoline, solvents,

Equipment Repair kerosene

2. Power Plant

Engine Conditioning Gasoline, solvents, jet fuel, greases, tetraethyl lead
(Engine change, lead oxides
Engine Build Up,
Engine Tear Down,
Power Pack Repair,
Propeller,

Jet Engine Overhaul)

Battery Shop Sulfuric acid, sulfur dioxide, lead

3. Woodworking Wood dust, glue,
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TABLE 4-i (continued)

TYPICAL HAZARDOUS SUBSTANCES GENERATED
FROM SUPPORT OF FLYING ACTIVITIES

Support Shops & Typical Hazardous Materials Generated
Installations

4. Machine Shop Cutting oils, synthetic resins

5. Welding Decomposition products of welding rods, fluorides,
lead oxides

6. Paint Shop Benzol, toluene, acetone, ethyl alcohol, petro,
naptha, kerosene, turpentine, metallic paint
pigments, lead mineral spirits, xylene, synthetic
paint pigments

7. Parachute, Leather, Solvents, caustic cleaners, naptha, methyl ethyl
- Rubber and Textile ketone, toluene, ethylene dichloride

8. Sheet Metal

9. Electroplating Sodium cyanide, cadmium oxide

10. Plumbing Shop Lead, solder, greases

11. Entymology Insecticides, rodenticides, solvents, kerosene

12, Body Shop Lead, solder, solvents
: ~(Motor vehicles) slet

13. Water Plant Chlorine gas, lime, soda ash, fluorides

14. Sewage Plant Chlorine, H2S

15. Aviation Petrol Gasoline, jet fuel, tetraethyl lead
Products Distribution

16. Fire Protection and Fire extinguishants-CB, Carbon Tetrachloride-,
Crash Rescue thermal decomposition products of extinguishants

4-7



0)0

bop

0 O.j U

CO bo 'o
4.3 I>H j ~ 4

co 0 OHq 0) ro.
4) 43)0 k- 4130

0o ,.4ri 0 -

CO bO H o H HO p ) ,-0HHop
0 b o CO O Cd Ho -H w.
CO 0 b0 UO kC CO 4)

W) *n U,) 0f rIJf 4

0'0

4.4 0)
z0w0 04 rN 0 -T0

00n- -t -4 -4 N4 .4M

00 %H H 0 H 0 H 0 00H

0 40

0 CO c 0 10 10 10 0 1 v

E-4 0.CO~ N - N- r- r- - )P1rI .

00

H HH H qV

E-4 H1 C4 H Ln
pa 2 to)H

toH CO-H O
C40 rb o ) bO U)0

0O COH 0~z -H H )
HO 0 )0 Ct O HC) 0

4,4 OH HH -H w 04- O H

0 0 0 ~ .0 bO 0 44 9

C) $ ~ C

l.3C 0- 0) P4

1.4

0 P4 p W r4
CO4 0z 00 14 .0 410) O

0)21 414 4. H -'

0 4.3 4.3 0) '44 0 00 COO. O
0Q o 0< N4 P oC. 41 ) 0)2

rn (n b 4- )w w r

to p6.4 1 -H-H 1 = 4 cz :1



$ 0 O-4)E- 4

> $4rq : 4

bO O 0 019 H m 0
0 . C) m 4 0 C-4 4>
U-1 $4 H a

v-4 $44- 0 d0 I
0 10 r-4COm 0 p H4Q

M~OO H C4 UH 0 10

r- $G 4 j 41pic0
$4 to T- 0$4

cd *.O 4 0 HOD O$4 Hr UINd b o

00 0H.00 4i
co4 wO bO 4J $4

44 Q) 1o C d-40 d$

0OO bOD CY d

0 r. $4CD 0f 14 N - 10 0 m 1
0 & 4). 1 10-4' .~ 10 04i

>4 HO4 1

H' -H 44 bO b
to 4-4 4 o tot) Ob D b

Q0 bO U 0 W 0 1 1 10 0 10
0b 1.4 toC pP 0 pa p P q 0p

HH 41 HOj$ 0n V' 0 0'
00 z0 -0 -H -' 00 r

0 00 b01$ co 00 V
04- 0H$C HH 0 0 H 0-4 H

o ~~t 104.-4.

00
E -40

41 0~

OH>-0C 0 0"0'-
01-4 4Cc.. 0H 0 -

44)0 -H4

HH
C 0
U- r- 0

-H z 0H-
0 CdH4 40 4 O

* 0 C HO 04-i

O1 Hi Hj 0 % p
H : H 4-H H 0)4

4) 4.4 0H H. HH 44 Ho
0 41 0 01 0) H

H1P.c $4 CO1 r:
%) 0 .0 3 0

0. cH $4 0 H
O> 0 0 H 0 r.0

$4) r4=0P4
W 0 41

p 4-1 0 "qi

CO Co 4 pdi

0 p H 1 H0 -

t a 10 0 , 4H H COO 0

O H > 0 p p 4 ) 0 0
4)-4 a) .0 0$4qc 0 v w l 0

co CO $4 (n00 0

4 '-9 ~ 4i 0 H



.~'r-- ~ ~ r , r.Ir~-r'r c7 ~0

0 P- 9* -- - -1-1 P

0~
C14

0'0

0 0 4
00 to4 to 0 0)

a4 44 0 0 P; 0

*r- 0 0) 0) 0 LfA 0 Om
0 Ln t 0 '-4 -

PQ Nt C1 '4 00

* 4
bO 4

w) 4 0

0 00 0 0 0 0 * *0
' 41 41 en en mn ) en en 41 41 0; 401 ~ o

ar -4 .o In 4 .0 ,4 .0 41 41
C' - H H H H LA ULA

1.I. - 0 0 0 I-. Ln LA %8 C'v 0

%0 C14 LA 1-. C'0 U-) e

W 0

E-4 -
* - 0O 0 0 0

cn r ;2 ;2 2 2H O co H- -H 1)-,

0C0 -0 0 cos 0 0
0 -4 -4 u

0~ 41
0 a)0.

4 4

F4 *- CO

* ~0 0 '4 H
H- 14 E4 41- 0

0 0 H) 4J4
co H *H 0

E-4 0J *r- 14 * 1 54 a)-44
"0 CU0 0 0 CJ4. I

0 0 ) 0) 4) 44 : 0. -H m0)

to 0~ co4 a a 0 4 .- 0 :.40
44 0 r.4 r.C (0 $4 W o - 1 1 c )4
en d) 0 0 0 0 41 $4- en -i-

W H 5.4 w) HH -H tod co p- -bO
H1 r- -H 44-4 en en H l - 4) d 1

4H .so p 0 r- 0 0 0 OH 4) $.1-H4
P4 E- cn en u (n H . - ,- > 4d

0j C) a)4 UH 4) U) 0~ w

0) M to 10 %0 ca p- 0 0 05- 41- * Ul 0
en en en co a) en 5-) -H en N~ 4) en0

m34 U P4i : 44 -,. :3 (n

4-lo



TABLE 4-4

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981

Chemical Size Quantity Location EPA I.D. Remarks

Butyl Carbitol 5 gal 2 B-1104C

Methanol Iodine 1 qt 1 1/2 f-ll

Stop Bath 1 qt 1 1/4 full

Methanol 1 gal 1 U154 1/2 full

Nitric Acid 1 pt 12 D002

Acetic Acid 5 lb 1 P058

Sulphuric Acid 1 gal 1 P115

Hydrofluoric Acid 1 lb 3 U134

P Perchloric Acid 8 lb 1 D002

Phosphoric Acid 1 pt 2 U145

Phosphoric acid 1 qt 4 U145

Dichrol (Acid 5 pt 1 D002
Dichromate)

Potassium Cyanide 1 lb 1 P098

Sodium Cyanide 1 lb 2 P106

Sodium Iodide 1 lb 1

Dimethylmagnesium 1 gal 1
Heptane

Sodium Hydroxide 5 lb 10 D002

Alconox Wetting Agent 3 lb 1

Sodium Persulpbate I lb 1 dry crystal

Photo Resist 1 gal 16 U239 contains Xylene

Enamel Reducer 1 gal 1 Dupont

Hysol Dissolver 1 gal 1
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TABLE 4-4 (continued)

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981

Chemical Size Quantity Location EPA I.D. Remarks

Hysol I gal 2 B1104C S

Hysol 1 pt 1

Velvet Coating Paint 1 gal 1 DOO1

Hysol Hardener 1 pt 1

Moisture and Fungus 12 3/4 oz 9 D001 Spraytech
Proof Varnish

White Reflectance I pt 2 D001 Eastman
Paint

Encapsulating Resin 1 lb 1 D001
Kits

Glyptal Insulating I C, 2 DOO1
Paint 5

Hysol Resin 1 qt 3

Stycast 1 qt 1

Protective Varnish 16 oz 2 DOO1

Spray Photo Resist 12.5 oz 3 U239 Contains Xylene

Photo Developer 16 oz 1

Lignator Solvent 1 pt 1 D001
& Thiner

Q-Dope 1 pt 1 D001

Kepro Tinning 1 pt 24 D002
Solution

Ferric Chloride 5 gal 1

Liquid Epoxy 13.4 oz 9
Potting Resin

Liquid Epoxy 3.4 oz 9
Potting Resin
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TABLE 4-4 (continued)

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981

Chemical Size Quantity Location EPA I.D. Remarks

Bostik 2402 Adhesive 8 oz 8 B1104C D001

Curing Agent D10 2 oz 8

Benzene 8 pt 1 U019 1/3 full

Trichioroethylene 1 gal 1 U228

Low Sodium MOS 1 gal 3

*Benzene Tech 1 gal53 1 B-1704 U019 3/4 full

rAcetone 1 gal 1 U002

*Acetone Tech 1/2 pt 1 U002

Acetyl Acetone 1 pt 1 U002

Ammonium Nitrate 1 lb 1 U002

Petroleum Naptha 1 Pt 1 U165

Chlorophenal Red-D 4 oz 5

Bromethymal Blue-D 2 oz 7

Lead Base Paint 1/4 pt 1 D008

10% Sodium Dichromate 55 gal 1 B-1124 D006 Approx.
25% Zinc Sulphate 30 gal

* (65% water)

Source: Hanscom AFB Hazardous Waste Turned into DPDO in 1981
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4.1.3 Storage of Hazardous Materials

Storage activities at Hanscom AFB are classified according to the

nature of the materials stored, in accordance with the following general

categories:

* Storage of oils, cleaning solvents, pesticides, herbicides, and
other chemicals for use by Civil Engineering services to support
maintenance operations

Storage of laboratory reagents and chemicals used by operations
such as MIT Lincoln Laboratory, RADC, and AFGL in support of their
research activities

0 Bulk storage of raw materials such as paints, solvents, solder
materials, photographic chemicals, clinical supplies, gas cylin-
ders, etc., used by base industrial shops to support construction
and maintenance operations

Waste storage prior to treatment or disposal.

A large number of hazardous materials are stored at Hanscom AFB at a

variety of locations. Fifteen such locations having the potentia" to

release hazardous substances to the environment were identified in the Phase

I investigation. Figure 4-2 illustrates the locations and Table 4-5

provides a guide to the figure.

Additional information from the 1980 Hanscom AFB Chemical Inventory

regarding the types and amounts of materials stored at the locations is

provided in Appendix F.

Several relatively minor spill incidents have been documented in

conjunction with hazardous materials storage facilities at Hanscom AFB. The

incidents include:

Date Incident

March 10, 1977 An oil spill at the Petroleum, Oils, and Lubrication
(POL) Storage Area.

March 8, 1976 A two-gallon methanol spill occurred at the Base Supply
(Bldg. 1614).
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Figure 4-2a. Locations of Hazardous Material Storage at Hanscom AFB.
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Figure 4-2c. Locations of Hazardous Material Storage at Hanscom AFB.
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June 25, 1975 Five 110-lb. drums of calcium hypochlorite were dis-
covered leaking due to corroded drums.

No record of A leak in a hydrogen cylinder at Building 1717.
date

Incidents of spillage and leakage from on-base storage facilities are

discussed further in Section 4.1.5.

4.1.4 Storage of Fuel

Fuel storage activities at Hanscom AFB involve underground and

above-ground storage of No. 2 fuel oil, No. 6 fuel oil, diesel fuel,

gasoline, waste oil, and kerosene. Above-ground fuel storage tanks range in

size from 55 to 500,000 gallons. Underground or basement storage tanks

range in size from 55 to 33,000 gallons, with 1,000-gallon No. 2 fuel oil 0 _

tanks accounting for over 25 percent of all underground storage tanks.

The major fuel storage areas on the base include fou- underground

storage locations and one above-ground location. All tanks at these

locations are reported to be in good or excellent physical condition, posing

little or no threat to the environment by way of leaks or possible rupture.

Table 4-6 summarizes fuels storage at these five locations.

In addition to the major fuel storage areas, smaller underground and

above-ground storage tanks containing automotive fuel, heating fuel, and

waste oil are located throughout the base. Tables 4-7 and 4-8 present

summaries of underground and above-ground fuel storage facilities, respec-

tively, identified in the Hanscom AFB Spill Prevention and Countermeasures

Plan of February 1981. Figures 4-3 and 4-4 illustrate the locations of

underground and above-ground fuel storage, respectively, at Hanscom AFB.

Tables 4-9 and 4-10 provide a guides to Figures 4-3 and 4-4, respectively,

Six of the seven off-base facilities also maintain fuel storage areas,

summarized in Table 4-11.
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KTABLE 4-6

SUMMARY OF MAJOR FUEL STORAGE AT HANSCOM AFB

Fuel Building Disposal Tank Capacity Physical
Location (Gallons) Condition

No. 6 Fuel Oil 1201 Underground fuel 3 @ 33,000 Good
storage

Gasoline 1801 Underground fuel 2 @ 25,000 Good
storage

No. 2 Fuel Oil 13007 & Above-ground fuel 2 @ 500,000 Good
13009 storage

Mogas 1639 Underground fuel 1 @ 12,000 Excellent
storage 2 @ 10,000

Hogas 1642 Underground fuel 3 @ 10,000 Excellent
storage

Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan, 1981
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TABLE 4-7

SUMMARY OF UNDERGROUND FUEL STORAGE AT HANSCOM AFB

Fuel No. of Tanks Capacity

No. 2 Fuel Oil 1 200 gal
7 500 gal
1 550 gal

20 1,000 gal
4 1,500 gal

2 2,000 gal
1 2,500 gal
3 3,000 gal
1 8,000 gal
1 6,000 gal
1 10,000 gal
1 12,500 gal

Diesel Generator 1 275 gal

5 500 gal
2 750 gal
1 2,000 gal

Diesel 3 500 gal

1 10,000 gal

Heating Oil 3 33,000 gal

Gasoline 2 2,000 gal
1 4,000 gal
2 10,000 gal
2 25,000 gal

Waste Oil 1 400 gal
1 500 gal
1 600 gal
1 800 gal
1 1,000 gal
1 2,000 gal

Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan Draft, 1984
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TABLE 4-8

SUMMARY OF ABOVE-GROUND FUEL STORAGE AT HANSCOM AFB

Fuel No. of Tanks Capacity

No. 2 Fuel Oil 37 275 gal
1 500 gal
2 1,000 gal
2 500,000 gal

Kerosene 1 275 gal

Oil 1 275 gal

Diesel Fuel 1 275 gal
1 500 gal

Diesel Generator 1 8 gal
3 10 gal
1 13 gal
1 20 gal
1 60 gal
7 100 gal
1 275 gal

3 500 gal

Diesel Compressor 1 15 gal

Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan 1984
(Revised Edition)
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Figure 4-4a. Locatons of Above-Ground Fuel Storage Tanks at Hansom AFB.
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TABLE 4-9

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-3

1. Bldg. T214 1 550-Gal Fuel Oil Tank d

2. Bldg. T860 1 12,500-Gal No. 2 Fuel Oil Tank a

3. Bldg. 1101 1 1,500-Gal No. 2 Fuel Oil Tank b

4. Bldg. 1102E 1 500-Gal Diesel Generator b

5. Bldg. 1103-TI 1 6,000-Gal No. 2 Fuel Oil Tank b

6. Bldg. 1103-T2 1 500-Gal Diesel Fuel Oil Tank b

7. Bldg. 1105-B 1 500-Gal Diesel Generator b

8. Bldg. 1107 2 750-Gal Diesel Generator b

9. Bldg. 1114 1 500-Gal Diesel Fuel Oil Tank b

10. Bldg. 1115 1 500-Gal No. 2 Fuel Oil Tank b

11. Bldg. 1118 1 1000-Gal No. 2 Fuel Oil Tank b

12. Bldg. 1119-Ti 1 1000-Gal No. 2 Fuel Oil Tank b

13. Bldg. 1900 1 2000-Gal Diesel Generator b

14. Bldg. 1120 1 1000-Gal No. 2 Fuel Oil Tank b

15. Bldg. 1121 1 500-Gal No. 2 Fuel Oil Tank b

16. Bldg. 1122 1 2000-Gal No. 2 Fuel Oil Tank b

17. Bldg. 1124 1 3000-Gal No. 2 Fuel Oil Tank b

18. Bldg. 1126-Ti 1 200-Gal No. 2 Fuel Oil Tank b

19. Bldg. 1128 1 275-Gal Diesel Generator b

20. Bldg. 1201-T1,2,3 3 33,000-Gal No. 6 Heating Oil Tank b

21. Bldg. 1201-T5 1 500-Gal Diesel Generator b

22. Bldg. 1302E-T1 1 500-Gal Waste Oil Tank b

23. Bldg. 1302E-T3 1 4000-Gal Gasoline Tank b

24. Bldg. 1302-T4 1 2000-Gal Gasoline Tank b

25. Bldg. 1420-T! 1 1000-Gal No. 2 Fuel Oil Tank a

26. Bldg. 1429 1 1000-Gal No. 2 Fuel Oil Tank a

27. Bldg. 1431 1 1000-Gal No. 2 Fuel Oil Tank b

28. Bldg. 1436 1 1000-Gal No. 2 Fuel Oil Tank b
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TABLE 4-9 (continued)

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-3

29. Bldg. 1440 1 lO00-Gal No. 2 Fuel Oil Tank a

30. Bldg. 1542 1 500-Gal No. 2 Fuel Oil Tank c

31. Bldg. 1543 1 550-Gal No. 2 Fuel Oil Tank b

32. Bldg. 1600 1 500-Gal Diesel Generator c

33. Bldg. 1603 1 3000-Gal No. 2 Fuel Oil Tank c

34. Bldg. 1605-TI 1 1500-Gal No. 2 Fuel Oil Tank c

35. Bldg. 1608 1 2500-Gal No. 2 Fuel Oil Tank c

36. Bldg. 1900 1 10,000-Gal No. 2 Fuel Oil Tank c

37. Bldg. 1639-Ti 1 800-Gal Waste Oil Tank b

38. Bldg. 1639-T2 2 12,000-Gal Mogas Fuel Tank b

39. Bldg. 1639-T3,4 2 10,000-Gal Mogas Fuel Tank b

40. Bldg. 1644-TI 1 10,000-Gal Diesel Fuel Oil Tank b

41. Bldg. 1644-T2,3 2 10,000-Gal Waste Oil Tank b

42. Bldg. 1700 1 1000-Gal Waste Oil Tank c

43. Bldg. 1700,T2 1 1000-Gal No. 2 Fuel Oil Tank c

44. Bldg. 1900 1 2000-Gal Diesel Generator c

45. Bldg. 1712 1 500-Gal No. 2 Fuel Oil Tank c

46. Bldg. 1721 1 500-Gal diesel Generator d

47. Bldg. 1729 1 1000-Gal No. 2 Fuel Oil Tank a

48. Bldg. 1801 2 25,000-Gal Gasoline Tanks a

49. Bldg. 1810 1 1500-Gal No. Fuel Oil Tank a

50. Bldg. 1811 1 1000-Gal No. 2 fuel Oil Tank a

51. Bldg. 1812 1 3000-Gal No. 2 Fuel Oil Tank a

52. Bldg. 1813 1 1000-Gal No. 2 fuel Oil Tank a
53. Bldg. 1814 1 1000-Gal No. 2 Fuel Oil Tank a PL

54. Bldg. 1816 1 500-Gal No. 2 Fuel Oil Tank a

55. Bldg. 1817-T3 1 500-Gal Diesel Fuel Oil Tank a

56. Bldg. 1817-T3 1 600-Gal Waste Oil Tank a

4
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TABLE 4-9 (continued)

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-3

57. Bldg. 1817-T4 1 1000 Gal No. 2 Fuel Oil Tank a

58. Bldg. 1817-T5 1 2000-Gal Gasoline Tank a

59. Bldg. 1819 1 1000-Gal No. 2 Fuel Oil Tank a

60. Bldg. 1823-Ti 1 400-Gal Waste Oil Tank a
61. Bldg. 1823-T2 1 500-Gal No. 2 fuel Oil Tank a

62. Bldg. 1824 1 500-Gal No. 2 fuel Oil Tank a

63. Bldg. 1825 1 1000-Gal No. 2 Fuel Oil Tank a

64. Bldg. 1826 1 1000-Gal No. 2 Fuel Oil Tank a

65. Bldg. 1830-Ti 5000-Gal No. 2 Fuel Oil Tank a

66. Bldg. 1998 1 1000-Gal No. 2 Fuel Oil Tank b

67. Bldg. 1830-T2 1 2000-Gal Waste Oil Tank a

68. Bldg. 1851 1 1500-Gal No. 2 Fuel Oil Tank a

69. Bldg. 1855 1 1000-Gal No. 2 Fuel Oil Tank a

70. Bldg. 1880 1 1000-Gal No. 2 Fuel Oil Tank a

71. Bldg. 1993 1 2000-Gal No. 2 Fuel Oil Tank b

* Numbers keyed to locations shown on Figure 4-3
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TABLE 4-10

LOCATIONS OF ABOVE-GROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-4

1. Trailer Court 29 275-Gal No. 2 Fuel Oil Tanks d

2. Trailer Court 2 275-Gal No. 2 Fuel Oil Tanks (T-207) d

3. Bldg. 421 1 275-Gal No. 2 Fuel Oil Tank a

4. Bldg. 1129 1 500-Gal Diesel Generator b

5. Bldg. 1126 1 275-Gal Diesel Generator b

6. Bid. 1139 1 275-Gal Diesel Fuel Tank b

7. Bldg. 1201 (Tank 4) 1 275-Gal Oil Tank b

8. Bldg. 1102-C 1 500-Gal Diesel Generator b

9. Bldg. 1217 1 275-Gal Diesel Generator b

10. Bldg. 1302-E2 1 500-Gal Diesel Fuel Oil Tanks b

11. Bldg. 1306 1 100-Gal Diesel Generator b

12. Bldg. 1308 1 1000-Gal No. 2 Fuel Oil Tank b

13. Bldg. 1428 2 275-Gal No. 2 Fuel Oil Tank a

14. Bldg. 1515 1 275-Gal Diesel Generator b

15. Bldg. 1539 1 500-Gal Diesel Generator c

16. Bldg. 1605-T2 1 275-Gal Diesel Generator c

17. Bldg. 1606 1 275-Gal Diesel Generator c

18. Bldg. 1646 1 275-Gal Diesel Generator b

19. Bldg. 1715 2 275-Gal No. 2 Fuel Oil Tanks c

20. Bldg. 1806 1 500-Gal No. 2 Fuel Oil Tank a

21. Bldg. 1809 1 275-Gal No. 2 Fuel Oil Tank a

22. Bldg. 1817-T2 I 275-Gal Kerosene Tank a

23. Fuel Tanks 2 500,000-Gal No. 2 Heating Oil Tank a

13007, 13009
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TABLE 4-10 (continued)

LOCATIONS OF ABOVE-GROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-4

24. Bldg. 1302-F 1 8-Gal Diesel Generator b

25. Bldg. 1305 1 60-Gal Diesel Generator b
26. Bldg. 1612 1 275-Gal Diesel Generator c

27. Bldg. 1614 1 13-Gal Diesel Generator c

28. Bldg. 1642 1 10-Gal Diesel Generator b

29. Bldg. 1700 2 10-Gal Diesel Generator c

3'X Bldg. 1810 1 20-Gal Diesel Generator a

i. Bldg. 1880 1 15-Gal Diesel Compressor a

32. Bldg. 1701 1 1000-Gal No. 2 Fuel Oil Tank c

* Numbers keyed to locations shown on Figure 4-2
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TABLE 4-11

SUMMARY OF FUEL STORAGE AT OFF-BASE FACILITIES

Facility Location Fuel No. of Type Capacity
Tanks

RADC Electromagnetic Diesel I A/G 275 gal

Test and Measurements No. 2 Heating Oil I U/G 1000 gal

Facility No. 2 Heating Oil 2 Cellar Tanks 275 gal
No. 2 H-ating Oil 3 U/G 500 gal

No. 2 Heating Oil 1 U/G 1500 gal

North Truro AFS Heatig Fuel Oil 1 50,000 gal
Diesel Fuel 1 2708 BL
Mogas 1 131 BL
Diesel 1 4000 gal

Fourth Cliff Recreation Diesel 2 U/G 3800 gal
Annex No. 2 Heating Oil 3 A/G 275 gal

Sagamore Hill Diesel Generator 1 A/G 275 gal
Diesel Fuel 1 U/G 500 gal
No. 2 Heating Oil 1 U/G 500 gal
No. 2 Heating Oil 1 U/G 1000 gal

Prospect Hill Electronics Diesel Generator I A/G 275 gal

Research Annex Diesel Fuel Tank I U/G 500 gal
No. 2 Heating Oil 2 Cellar Tank 275 gal
No. 2 Heating Oil 1 U/G 1000 gal

Maynard Research Annexes Diesel 1 U/G 500 gal
Diesel 1 A/G 500 gal
Diesel 1 A/G 275 gal

No. 2 Heating Oil 1 A/G 500 gal

Source: USAF Real Property Inventory Detail List, December 1983

L
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Three incidents of fuel spillage or leakage have occurred at Hanscom

AFB, and two spill incidents have occurred at off-base facilities. These

incidents include:

Date Incident

December 4, 1981 An unleaded gasoline spill from a leaking fuel
storage tank at the base motor pool (Building 1642)
was reported. The quantity of fuel spilled is not
known.

February 4, 1981 A 3000-gallon gasoline spill from leaking under-
ground fuel storage tanks at the base service
station (Building 1639) was detected.

No record A 30- to 40-gallon spill of fuel oil from a storage
date tank at Hanscom AFB. Tank ruptured due to fire

damage. The location of the spill is not known.

No record A spill from a 500-gallon underground heating oil
of date tank that was ruptured at the RADC Electromagnetic

Test and Measurement Facility by a contractor
during construction of a new building at the
facility. The contractor subsequently covered over
the spilled fuel oil with a layer of soil and
erected a building over the spill area.

No record The failure of an emergency generation fuel system,
of date at the Solar Radio Observatory at Sagamore Hill

resulted in three separate discharges of an unknown
quantity of diesel fuel.

Incidents of spillage and leakage from on-base fuel storage locations are

discussed further in Section 4.1.5.

4.1.5 Spills and Leaks

Interviews and records searches conducted at Hanscom AFB revealed a

variety of past spill incidents. These spills range in size from I pint of

PCB fluid to 5,000 gallons of JP-4 jet fuel. Information concerning a total

of 15 spills occurring at the base has been collected. Figure 4-5

illustrates the locations of these spills. A guide to Figure 4-5 is

provided in Table 4-12.
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Figure 4-5a. Locations of Spill Incidents at Hanscom AFB.
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Figure 4-5d. Locations of Spill Incidents at Hanscom AFB.
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TABLE 4-12

LOCATIONS OF SPILL INCIDENTS AT HANSCOM AFB

N"

Location* Description Figure 4-5

1. Former Filter Bed Bar Kleen Spill a

2. Motor Pool Gasoline Spill b

3. Building 1201 PCB Leak b

4. Building 1550 Chlorine Release b

5. AAFES Base Service Station Gasoline Tank Leak b

6. Runway No. 5 Jet Fuel Spill d

7. Deleted

8. Runway 29 Jet Fuel Spill a

9. Building 1704 Hydraulic Oil Spill c

10. P.O.L. Storage Yard Oil Spill a

11. Administration Building Jet Fuel Spill c

12. Base Supply (Bldg. 1614) Methanol Spill c

13. Base Supply (Bldg. 1614) MTH Spill c

14. Building 1128 Mercury Spill b

*Numbers keyed to locations shown on Figure 4-5
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Former Filter Beds

On April 4, 1983, an unauthorized intentional release of 110 gallons of

"Bar Kleen" and 80 gallons of "Inhibitor N-1O1" occurred in the filter bed

area behind the POL storage yard. These substances are boiler water

treatment chemicals with the following chemical composition: p

" Bar Kleen

- phosphoric acid
- nitrilotriacetic acid

* Inhibitor N-101

- sodium nitrate
- sodium borate
- 1,2,3-benzotrialzole

Civil Engineering Services responded quickly to the spill, and Aleanup

was completed within 8 hours. The cleanup procedure consisted of pumping

the free liquid into drums and collecting the contaminated soil. An

emergency contractor specializing in hazardous material cleanup was used for

the response action. Approximately 30 cubic yards of contaminated soil was

collected and placed temporarily in a polyethylene-lined holding lagoon in

the filter bed area. The contaminated soil was covered with a plastic tarp
it was subsequently determined not to be classified as hazardous.

Motor Pool Spill

Hanscom AFB correspondence references a December 4, 1981 leak in an

underground tank containing unleaded gasoline located at the base Motor Pool

(Building 1642). The leak was discovered when a 5,000-gallon tank failed a

routine vacuum test. The gasoline tank was not refilled after the leak was

identified. The tank is situated within 300 feet of the culvert that

carries the Shawsheen River under Hanscom AFB. The quantity of gasoline

discharged into the soil and groundwater is not known.
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In response to a request from the Massachusetts Department of

Environmental Quality Engineering, base personnel dug an observation hole

adjacent to the leaking fueld tank to assess the degree of groundwater

contamination. The removed soil was reported to have a strong gasoline

odor. The gasoline-contaminated soil was thoroughly aerated on a plastic

liner within a diked area near the former filter beds. A Scavenger recovery

unit was in operation during the entire fuel tank replacement operation.

The unit recovered 5 gallons of fuel.

The leaking tank was located with three other 5,000-gallon tanks at the

site, including two containing leaded gasoline and one containing diesel

fuel. The top of the tanks were approximately 3 feet below the asphalt and

concrete pavement and were surrounded with sand and native soil. The

maintenance records indicated that the tanks were about 35 years old at the

time of the incident and had undergone no repairs since their installation.

Although the other three fuel tanks passed the vacuum test, all four

tanks were replaced in compliance with Massachusetts State law. Cleanup of

the groundwater continued in the recovery well until the Scavenger unit

could extract no more contaminated fuel from the groundwater.

Building 1201 PCB Leak

On August 31, 1981, during a routine inspection of operational

equipment in the Central Heat Plant (Building 1201), a Wagner 500-kilovolt

transformer was observed to be leaking a PCB fluid from a worn gasket

located on the side of the transformer. It was estimated that less than 1

quart of the PCB fluid "no-flamol" was spilled on the transformer and the

adjacent concrete floor. The spill was contained using an unknown absorbent

material. The released PCB fluids were placed in DOT-approved containers

and sent off site to a licensed disposal firm. A contractor repaired the

transformer by replacing all seals and gaskets. The National Response

Center and the EPA Region I office were notified of the incident.
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Building 1550 Chlorine Release

On June 12, 1981, during a routine change of the chlorine tanks at the

base swimming pool (Building 1550), chlorine gas was accidentally released

into the air. A faulty brass fitting located between the chlorine tank and

the chlorinator caused the indicator gauge on the tank to read empty even

though a small amount of gas still remained in the tank. An estimated 5

pounds of chlorine gas was discharged into the atomosphere. No remedial

cleanup activity was deemed necessary. The two workers installing the tanks

reported feeling nauseated following the incident.

AAFES Service Station Gasoline Tank Leak

On February 4, 1981, the results of a vacuum test indicated that a

12,000-gallon gasoline underground storage tank at the base Service Station

(Building 1639) was leaking. A contractor who was hired to replace the tank

estimated that about 3,000 gallons of fuel had leaked into the surrounding

soil. Approximat(oly 2,500 gallons of gasoline were pumn: from the site

after the tank was removed on May 4. During the replacement of the leaking

tank, two other 10,000 gallon tanks were also discovered to be defective and

were replaced.

In accordance with Massachusetts State law, a gasoline recovery system

and observation wells were installed on May 8. The recovery system

collected an additional 200 gallons of gasoline from the site. The recovery

system operated until no more gasoline could be recovered from the depressed

groundwater table (at 2 months total time). Also, about 60 cubic yards of

contaminated soil were excavated and stored at Building 1639 for aeration

prior to off-site disposal at a contract landfill.

Runway 5 Jet Fuel Spill

A spill of approximately 300 gallons of jet fuel on the runway near

Building 1715 in the 1960's was reported by a base employee. The Fire

Department reportedly hosed the spilled fuel into the storm drain system.
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Runway 29 Jet Fuel Spill

On June 13, 1973, during a heavy rainstorm, a T-39 aircraft hydroplaned

off of the east end of Runway 11-29 discharging an estimated 300 gallons of

JR-4 jet fuel into an adjacent storm drain and into the Shawsheen River.

Base personnel reported sighting small patches of fuel on the surface of the

river approximately 2 hours after the accident. Due to the inclement

weather conditions at the time of the accident, no preventive action by Air

Force personnel could be taken to prevent the spill from entering into the

stream channel. In addition, no subsequent cleanup activities were

attempted.

Hydraulic Oil Spill

On August 23, 1978, a hydraulic oil spill (3 to 5 gallon) caused by a

burst fuel line in the power steering mechanism of a K-loader vehicle

occurred on a concrete ramp near the west iide of Building 1704. The base

environmental coordinator dispatched an emergency response team from the

roads and grounds unit. A combination of sand and Speedy Dry absorbent was

applied to an area of approximately 20 square yards. The spill area was

closed off from all vehicular traffic for a period of 24 hours. On August

24, the contaminated sand and absorbent material were removed from the site

in approved containers and stored by the environmental coordinator prior to

off-site disposal by a licensed contractor.

POL Storage Yard Oil Spill

On March 10, 1977, an oil spill estimated to be at least 60 gallons

occurred behind the POL Storage Yard (Building 1827). Although the spill

was contained with absorbents within the POL Storage Yard area, the oil and

cleanup materials were not immediately removed from the site. After

receiving advice from the Massachusetts Resource Division of the Environ-

mental Management Department, Air Force personnel scraped up the oil-con-

taminated soil and absorbent material, placed them into barrels, and sent

the barrels to Building 1104C for temporary storage prior to disposal by a

contractor.
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Administration Building Jet Fuel Spill

Former base personnel recalled that a 5,000-gallon spill of JP-4 jet

fuel oil occurred in 1954, directly northwest of the area presently occupied

by the base Administration Building (Building i600). The incident occurred

when a tank trailer containing JP-4 jet fuel was ruptured by a tractor while

base personnel were attempting to secure the trailer to its hitch. An

emergency situation was declared and the entire half-acre site was encircled

with a soil berm to contain the spill. Approximately 24 hours after this

action, the base Fire Department was called in to burn off the remaining jet

fuel residue. The amount of fuel that entered the groundwater is unknown,

but should be considered substantial because of the elapsed time between

spillage and burning.

Base Supply Building Methanol Spill

On March 8, 1976, two gallons of methanol were spilled at the base

supply (Building 1614) receiving dock. The spilled methanol was absorbed

and disposed according to the Air Force Headquarters Waste Management

Guidelines.

HTH Spill at Base Supply

Sixteen 110-pound corroded drums of HTH (65 percent calcium hypo-

chlorite) were discovered leaking at base supply on June 26, 1975. The

spill was quickly contained and the material was stored in plastic bags

until it could be redrummed.

Building 1128 Mercury Spill

In 1975, an unknown quantity of elemental mercury was released from a

waste holding tank into the sanitary sewer system. The mercury was sighLed

in two manholes near Building 1128. A former base employee reported the

source of the mercury to be the radiation laboratory located in a nearby
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RADC building. Typical quantities of mercury kept on hand at the laboratory

ranged from 50 to 75 pounds. The cause of the spill is not known. Base

personnel have suggested two possible explanations: 1) the waste holding

tank, located in an underground vaulted storage building behind Building

1128, overflowed, or 2) the tank corroded and failed due to a faulty sump

pump.

Building 1717 Hydrochloric Acid Compressed Gas Leak

In September of 1982, one of four hydrogen chloride (HC) cylinders

being stored in Building 1717 developed a leak. Prompt action was taken by

emergency response personnel from the Fire Department to immerse the leaking

cylinder in a drum of water so that the escaping HC would be dissolved into

the water. The resulting aqueous HC was then neutralized with sodium

hyl' oxide. The other three cylinders were tested and found to be empty.

Building 1118 Chemical Spill

On January 17, 1984, approximately 2 gallons of suspected paint

thinner/stripper were poured down a storm drain near Building 1118. No

analysis was performed, but the substance was reported to be gray in color

and to have an aromatic odor. In response to this spill, sediment located

on the bottom of the storm drain was removed and placed in an approved

container. Neyt, an empty 30-gallon container was positioned downstream

along with a pump in an attempt to remove any excess residual that may have

migrated downstream.

4.2 TREATMENT AND DISPOSAL METHODS

4.2.1 Overview of Practices

The dLe of "a-rlipbL avaiflble information conrerning the treatment and

disposal of hazardous waste at Hanscom AFB in 1951. Interviews with Air Force

and civilian personnel who worked at the base revealed that, from 1951 to 0

1974, containers with varying amounts of hazardous substances or contaminated
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materials were routinely mixed with general refuse, which was placed in

on-base land disposal areas. Another common practice during this time was the

collection of petroleum-based wastes in 55-gallon drums that were either

buried on-site in land disposal areas or burned in fire training exercises.

Land disposal sites and fire training areas are discussed further in Sections

4.2.2 and 4.2.3, respectively.

The on-site disposal of hazardous materials was curtailed in the early
" 1970's following the promulgation of Federal and State guidelines concerning

the proper treatment and disposal of solid wastes. With the closure of the

sanitary landfill in December 1974, all waste disposal for Hanscom AFB was

performed by either the Defense Property Disposal Office (DPDO) or private

contract disposal firms.

Beginning in 1975, the DPDO unit at Ft. Devens assumed the responsibility

of providing regular pickups of waste oil and paint thinners temporarily

stored at Hanscom AFB. In addition, the Ft. Devens DPDO has accepted certain

chemicals for resale on a case-by-case basis since 1980 and disposal of other

chemicals by hazardous waste contractors if no resale market exists. More

recently, DPDO has obtained a hazardous waste removal contract to be used on

an as-needed basis during the fiscal year.

From 1955 to 1976, an industrial wastewater treatment plant was operated

in Building 1717. The plant was designed to neutralize oily wastes, and

wastewaters generated by the bases's industrial support shops prior to plant

was replaced in 1976 with three oil interceptors. These oil interceptors were

installed to remove oil-based substances from wastewaters generated at the

base motor pool, hanger, fire station, and auto hobby shops. A detailed

discussion of the wastewater treatment system is provided in Section 4.2.1.

An incinerator, installed at Hanscom AFB in 1965, was used to burn

general refuse such as paper, rags, cardboard, etc. No documentation has been

found to indicate that hazardous waste was incinerated. Interviews with the

principal incinerator operator revealed that the incinerator was operated
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approximately 4 hours per day over a 10-year period. The incinerator required

hand feeding, which would have facilitated identification and removal of any

potentially hazardous materials that otherwise would have been incinerated.

The operation of the incinerator was discontinued in 1975.

4.2.2 Industrial Wastewater Treatment

In 1955, an industrial wastewater treatment plant was established in

Building 1717 to remove oily wastes and neutralize plan wash water and

wastewaters from support shops prior to discharge. Hanscom AFB operated this

industrial waste treatment system for approximately 21 years. As a

replacement for the industrial waste system, three oil interceptors were

installed in 1976 at Buildings 1721/1722, 1642, and 1830. The locations of

these and other oil interceptors and the former treatment plant are shown in

Figure 4-6. Table 4-13 provides additional information and a guide to the

figure.

During its operation, the industrial wastewater treatment system handled

the effluent from ten buildings (Nos. 1642, 1701, 1702, 1715, 1716, 1721,

1722, 1724, 1727, and 1730), which generated wastes that were considered to be

undesirable for discharge into the sanitary sewer system. The treatment

system consisted primarily of an F.S. Gibbs Flotation Unit complete with

chemical feed systems for alum and soda ash addition. Sludge removed from the

treatment system was deposited into the filter beds for drying; the dewatered

sludge was subsequently placed in the adjacent landfill site referred to as

the tank sludge disposal area (see Section 4.2.2). The treated effluent was

discharged into the storm drain system (located on land now owned by the

Massachusetts Port Authority), which discharges into the Shawsheen River.

A review of base documents revealed that the industrial wastewater

treatment system had a history of leaks, particulary along the east end of

Chennault Street. Furthermore, it is conceivable that the leaked material

made its way into the storm drainage system. In March 1976 the base abandoned

the industrial wastewater system (including all pits and Building 17i7) due to
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TABLE 4-13

LOCATIONS OF WASTE TREATMENT FACILITIES AT HANSCOM AFB

Interceptor Capacity

(Gallons)

Location* Description Total Oil Figure

1. Building 1717 Industrial Waste Treatment c

Plant

2. Building 1642 Oil Interceptor at Motor 2070 202 b
Pool

3. Building 1830 Oil Interceptor at Auto- 305 34 a
motive Shop

4. Building 1772 Oil Interceptor at Former NA NA c
Hanger Wash Rack

5. Dallis Boom Floating Oil Interceptor - - a

6. Building 1639 Oil Interceptor at Base 396 216 b
Service Station

7. Building 1AC2 E Lincoln Laboratory Oil 396 216 b
Interceptor

8. Building 1721 and Oil Interceptor at Hanger 1388 154 b
1722

Numbers keyed to locations shown on Figure 4-6

NA = Information not available

- = Does not apply
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the high cost of operation and inherent leaks in the system. The lines were

capped and abandonned in place, and the oil interceptors were put into

service. The purpose of the oil interceptors is to remove oil-based

substances from the wash areas and repair stations. The interceptors are tied

into the sanitary sewer system, eliminating direct discharge into storm

drains. Collected oil and solids are periodically recovered from the

interceptors and disposed of off base by a contractor.

In addition to the oil interceptors, a floating oil boom called "Dalli's

Dam" was installed on the Shawsheen River just north of the POL Storage Yard

and the former filter beds (see Figure 4-5). The purpose of this oil boom was

to collect oil from accidental spills from the POL Storage Yard area or from

fuel spills on the runway. A recent inspection of Dalli's Dam showed it to be

inoperable. Hanscom AFB no longer owns this land and Massport has not

maintained the boom.

4.2.3 Land Disposal Sites

The Phase I investigation of Hanscom AFB revealed five distinct land

disposal areas. Sufficient documentation exists to confirm the presence of

hazardous substances in the following disposal sites:

* Sanitary landfill

9 Paint waste disposal area

0 Tank sludge/jet fuel residue disposal area

* Former filter bed area

* Scott Circle landfill

* Roof tar dispoal area.

The sizes and periods of operation of these disposal sites vary. The

locations of the sites are illustrated in Figure 4-7. These sites are

discussed further in the following serrions,

No information was encountered to indicate that hazardous wastes or

hazardous materials were disposed on land at the seven off-base facilities.
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Sanitary Landfill

The Hanscom AFB sanitary landfill is no longer in operation. The site

covers 10.5 acres and is located approximately 1,800 feet southeast of the

approach end of Runway 5-23. The landfill ranges from 10 to 15 feet deep and

is estimated to have a volume of 210,000 cubic yards. The site is located on

gently sloping terrain contiguous to a wetlands area, which drains into Elm

Brook. The landfill is situated predominantly in the town of Lincoln, with a

small portion protruding into the bordering town of Concord. The landfill was

operational from December 1964 until December 1974. Pre-1964 topographic maps

of the area indicate that the site was a wetland area, suggesting that waste

was placed in surface water and that the bottom of the landfill is below the

current water table. During its active life, the landfill was intended to be

primarily for the disposal of solid waste.

Interviews with base personnel confirm that dumpsters containing waste

from all shops and research laboratories were emptied into the sanitary

landfill during its 10-year operation. No attempt was made to segregrate

hazardous materials from nonhazardous materials during the 1960's and early

1970's. A review of the 1980 chemical inventory and waste management

practices of Hanscom AFB shops and resident research facilities (i.e., RADC,

AFGL) revealed that the following types of compounds and associated empty

containers were routinely discarded into dumpsters:

• Battery acid

0 Bonding compounds

* Fuels

* Medical wastes

* Inks and paints

• Mercury

* Photographic chemicals (developers, fixers, toners)

* Solvents

* Spent acids (HF, H2S04, HCl, HNO3)

* Trichloroethylene and other cleaning solvents.
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Following the landfill's closure in 1974, a leachate problem was

identified at the site. An inspection was subsequently conducted by a sanitary

engineer from EPA Region I, which revealed several violations of the

Commonwealth of Massachusetts regulations regarding the disposal of solid

waste in sanitary landfills. To comply with these regulations, a formal

closure plan was adopted in 1975, which involved:

* Development of a final grading plan incorporating requirements for
cover material, berms, seeding, and drainage

* Complete surveillance of the site for 12 months following placement

of final cover

* Implementation of a rodent-control program

0 Water quality testing of Elm Brook upstream and downstream of the
landfill

0 Development of a master utilization plan for the site

* Performance of a land survey to determine the extent and grades of
the landfill and depth of cover material (minimum of 2 feet
specified).

A routine inspection of the sanitary landfill area by Air Force

Environmental Health personnel in April 1977 resulted in the identification of

a severe erosion problem that was evident at the far west end of the site

bordering on Elm Brook.

The JRB Phase I team inspected the landfill, which is now the site of a

softball field. The site is bordered on all sides by swampy low-lying land

with fair to good vegetative cover. Seepage and water runoff (exhibiting

reddish discoloration and a blue/green sheen) were observed to be flowing from

the west end of the site. Patches of refuse were exposed in this area and

around the perimeter of the site. Refuse (cans, paper, and miscellaneous

residues), standing water, and rusted empty drums were evident along the west

end of the site.

Paint Waste Disposal Area

This former disposal site for waste solvents and paint is located just

north of Runway 29-11 and east of Runway 5-23. This land is currently owned
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by the Massachusetts Port Authority. The area is the same elevation as the

runway but above the nearby marshy area. It is devoid of most vegetation,

possibly because of the sand ca,) placed over the site. No odors were detected

at the site.

Interviews with base personnel reveal that from 1966 to 1972 paint wastes

and other toxic materials were buried in this area. A Field Investigation

Team report completed by NUS Corporation described many corroded leaking drums

releasing wastes to the surrounding marsh area and groundwater. Water samples

analyzed by Roy F. Weston, Inc., show 11 VOA compounds detected, with total

loading of 53 ppm. This site is being monitored by the Air Force and is a

priority site scheduled for possible future cleanup.

Jet Fuel Residue Area/Tank Sludge Area

Several hundred drums of waste oils and paint wastes were buried at the

Jet Fuel Residue Area during 1959 and 1960. Because of the long time period

that has elapsed since this activity, the two witnesses who reported this

disposal have not been able to pinpoint the extent of the site. However,

drums are believed to be buried on the infield south of Taxiway "Whiskey",

east of Taxiway "Mike", and west of Runway 5-23.

A notification to EPA of hazardous waste disposal activities filed by

Hanscom AFB in April 1982 stated that this site contains at least 200,

55-gallon drums, which contain waste airplane fuel, oils, and paint waste.

The disposal activities involved excavating parallel trenches 8 to 10 feet

deep, filling them with drums, and then backfilling the trenches. Several

drums were reported to have been leaking after being pushed into the trenches,

resulting in odors that made the workers feel nauseated.

IL
A heavy-equipment operator at Hanscom AFB reported the burial of ten to

fifty 55-gallon. drums. Disposal at this site, referred to as the tan' sludge

area, occurred on a routine basis during the early 1960's over at least a

2-year period. The employee did not know the contents of the drums. Because L

of the close proximity of these sites, they are discussed and evaluated as one

in this report.
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Former Filter Bed Area

This site comprises the filter beds formerly used to dewater sewage

sludge from Imhoff tanks and an adjacent tank sludge disposal area and

landfill. The combined size of these areas is approximately 20 acres. The

filter beds are bounded on the west by the fuel storage facility fence line,

on the east by the base property line, a railroad spur leading toward Itek on

the north, and the service road to the site on the south. The 12-acre filter

bed area is relatively level. A rusting sign in the southeast corner of the

filter bed area reads "Leaded tank sludge buried here, do not excavate."

The adjacent landfill area consists of 8 acres of hillside located south

of the filter beds. This area is graded into several terraces at 160- to

180-foot MSL elevations. The landfill site extends eastward to the Air Force

property line and includes the incinerator and service road, which leads up

the hill to the site. Because of the close proximity of the filter bed area

landfill, and tank sludge disposal area, these sites are addressed as one

disposal area in this report.

The JRB site investigation team observed that the filter bed site is

situated in a low-lying area cut into a hill bordered by boulders, rock

debris, and sandy soil. At the north edge of the site was a diked area (30

feet by 15 feet) containing two truck loads of No. 2 fuel oil-soaked soil

being dried on polyethylene sheets. Across from the fenced area, there was

evidence of rusting drums and bulk waste material. Also in evidence were 10

to 15 empty drums labeled as foaming grease. One of these drums was on its

side and leaking a rust-colored liquid, most probably rain water discolored by

the rusted drums. Also in evidence was a concrete slab, on which rested

powerline insulators, sod piles, and construction debris. This is the sole

remaining pit that was associated with the filter bed area when it was active.

S
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In the late 1940's, approximately 200 canisters of DDT were buried in the

area of the former filter beds. Most of these canisters were excavated in the

early 1970's and transferred to the Hingham Naval Facility for final disposal.

About one-fourth of the canisters were so deteriorated that they could not be

removed. Interviews with base employees revealed that these remaining

canisters and their contents were reburied in the filter bed area.

Scott Circle Landfill

The Scott Circle Landfill is located just south of the Base Clinic and

Elementary School and is bounded on three sides by military housing complexes.

Site inspection confirmed landfill activities as far south as the skating

rink, and excavation for Building 1900 (Base Clinic) revealed that the

landfill extends north to the athletic fields. This site is estimated by the

JRB site visit team to occupy approximately 40 acres and thus is the largest

land area of all the disposal sites identified. Landfilling activities began

in the early 1950's and concinued through 1973.

During its operation, the fill was characterized as principally receiving

construction materials and debris. However, interviews with base personnel

have confirmed the disposal of hazardous substances at this site during the

1960's. Examples of hazardous substances placed in this landfill area include

paint, paint thinner, solvents, waste oils, and laboratory chemicals. Also,

several sources verified the burial of aircraft and automobiles at this site.

Roof Tar Disposal Area

The Roof Tar Disposal Area is located just north of the Scoct Circle

Landfill behind Building 1606. The site was discovered during the

construction of a parking lot for the Systems Management Engineering Facility

(SMEF). Neither the date of the site discovery nor the period of the

construction activity could be determined in the records search. The site

consisted of an area 20 feet by 30 feet and was located in the western portion

of the parking lot. Interviews with base personnel revealed that approxi-

mately 20 to 50 bucket& (volume not known) of tar pitch asphalt and assorted
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debris were present at the site. A contract was issued by the Department of

the Army on April 18, 1980 calling for the removal and off-site disposal of

any refuse, debris, concrete, wood poles, and asphalt cans that were unearthed

during the excavation of this area.

4.2.4 Fire Training

Fire Training Area I

The original fire training area (Fire Training Area I, called former fire

training area by Weston and in Section 2) consisted of a large pit located to

the south of Runway 29-11 and west of Runway 5-23 (Figure 4-8). From the

early 1950's through the 1960's, this site was used by the base Fire

Department for training exercise3. These training exercises consisi:ed of

emptying drummed solvents, contaminated fuels, and spent laboratory chemicals

into the fire training pit, igniting the contents, and extinguishing the

flames using state-of-the-art techniques. Up to 60 to 80 barrels of materials

were dumped into the pit during weekend training exercises in order to

simulate the desired fire hazard.

Fire Training Area 11

In the late 1960's, following extensive modification of the nearby

runway, the fire training ara was relocated to an area northwest of Runway

5-23 (Figure 4-8). From the late 1960's through 1973, this site (herein

called Fire Training Area 11) was used by the base Fire Department at least

twice a week, and occasionally by the Arthur D. Little consulting firm to

conduct research on pyrokinetic materials. During these fire training

sessions, dLOms of degreasing chemicals, paint thinners, solvents, and waste

soils were dumped into a large pit (15 feet by 20 feet) to achieve the desired

conditions for training simulations. On several occasions the remains from

aircraft wrecks and burned fuselages were burned in the pit. Fire trainingr

activities continued at the site until the termination of all flying

activities at Hanscom AF13 in 1973.
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Fire Training Area II is estimated to occupy an area of 3 acres. It is

situated in a plateaued natural low-lying area, with local standing water.

The area exhibits signs of burned and charred soil residue with small trees

and bushes located around the southern limits. Rusted-out tanks, remains of

drums, and an aircraft fuselage are readily visible around the site.

4.3 EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

The review of past operation and maintenance functions, waste management

practices, and spill occurrences at Hanscom AFB resulted in the identification

of 22 sites that were initially considered to be areas of concern and may have

the potential to contaminate the environment. These sites were evaluated

using the Phase I Methodology shown in Figure 1-I. Sites that were considered

as not having a potential for contamination were eliminated from further

consideration. Sites considered to have potential for contaminant generation .

ail migration were further evaluated using the Hazard Assessment rating

Methodology (HARM), provided in Appendix H. The HARM system is designed to

indicate the relative need for follow-on action and takes into account

characteristics of potential receptors, waste characteristics, pathways for

migration, and specific characteristics of the site related to waste

management practices.

Table 4-14 summarizes the decisions made for each of the sites of

initial concern. Based on the Phase I Methodology, 6 of the 22 sites origin-

ally reviewed did not warrant evaluation under the HARM. The rationale for

not scoring these sites using HARM evaluation is discussed below.

The PCB leak in Building 1201 does present a potential for contamination.

However, the small quantity of PCB that was actually spilled and the prompt

and acceptable cleanup operation eliminated the potential for contaminant

migration and other environmental concerns.

The chlorine gas leak in Building 1550 presented only a temporary danger

to health. The rapid control and dissipation of the chlorine eliminated any

lasting environmental concerns.
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TABLE 4-14

SUMMARY OF DECISICN TREE LOGIC FOR AREAS OF INITIAL
ENVIRONMENTAL CONCERN AT HANSCOM AFB

Potential
Potential for Other

Potentail for Contaminant Environmental Harm
Site Description Contamination Migration Concerns Rating

Filter Bed Spill Yes Yes No *Yes
Motor Pool Spill Yes Yes Yes Yes
Building 1201 PCB Leak Yes No No No
Building 1550 Chlorine Release No No Yes No
AAFES Service Station Yes Yes Yes Yes

Gasoline Leak
Ruptured Fuel Tank Spill Yes Yes No **Yes
Runway 5 Jet Fuel Spill Yes Yes No **Yes

Hydraulic Oil Spill Yes Yes No **Yes
POL Storage Yard Oil Spill Yes No No No
Administration Building Yes Yes Yes Yes

Jet Fuel Spill
HTH Spill at Base Supply Yes No No No
Building 1128 ,rcury Spill Yes Yes Yes Yes
Building 1717 HCl compressed No No Yes No

Gas Leak
Building 1118 Chemical Spill Yes No No No
Sanitary Landfill Yes Yes Yes Yes
Paint Waste Disposal Area Yes Yes Yes Yes
Jet Fuel Residue/Tank Sludge Yes Yes Yes Yes

Area
Former Filter Bed Area Yes Yes Yes Yes
Scott Circle Landfill Yes Yes No Yes
Fire Training Area #1 Yes Yes No Yes
Fire Training Area #2 Yes Yes No Yes
Industrial Waste Treatment Yes Yes No Yes

System
Roof Tar Disposal Area Yes No No No

• Considered with Fomner Filter Bed for HARM rating.

•* Combined for HARM evaluation and considered as single site.
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The filter bed spill was taken into consideration in the rating of the

entire filter bed disposal site. If rated separately, the spill would rate

very low. It does, however, contribute to the overall hazard of the filter

bed disposal area.

The oil spill at the POL Yard was eliminated from consideration under

HARM because of the quick response by base personnel and the acceptable and

complete cleanup. The spill was acceptably contained and all contaminated

soil was disposed of properly.

The spill of HTH at Base Supply occurred inside a building, was quickly

controlled and cleaned up, and has no present potential for environmental

contamination.

The HCl compressed-gass leak in Building 1717 presents no environmental

contamination problems. Quick response on the part of cleanup personnel

limited the leak to a minor temporary problem.

The small quantitiy of chemicals spilled near Building 1118 creates no

environmental dangers. Although the chemicals were poured into the storm

sewer system, quick and complete cleanup prevented their release into surface

water. There is no present environmental danger from this occurrence.

Various spills of petroleum products have occurred on the runways or

taxiways of the airfield and ranged in quantity from 5 to 300 gallons.

Cleanup operations varied from none to acceptable; for rating purposes, these

three incidents were evaluated under HARM as one site.

HARM scores and ranking of sites considered to have potential for contam-

inant generation and migration are shown in Table 4-!5. The HARM scores are

intended to aid in the assessment of priorities for further evaluation of

problems identified at Hanscom AFB. The HARM rating forms for the scored

sites are provided in Appendix D.
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The filter bed spill was taken into consideration in the rating of the

entire filter bed disposal site. If rated separately, the spill would rate

very low. It does, however, contribute to the overall hazard of the filter

bed disposal area.

The oil spill at the POL Yard was eliminated from consideration under

HARM because of the quick response by base personnel and the acceptable and

complete cleanup. The spill was acceptably contained and all contaminated

soil was disposed of properly.

The spill of HTH at Base Supply occurred inside a building, was quickly

controlled and cleaned up, and has no present potential for environmental

contamination.

The HCl compressed-gass leak in Building 1717 presents no environmental

contamination problems. Quick response on the part of cleanup personnel

limited the leak to a minor temporary problem.

The small quantitiy of chemicals spilled near Building 1118 creates no

environmental dangers. Although the chemicals were poured into the storm

sewer system, quick and complete cleanup prevented their release into surface

water. There is no present environmental danger from this occurrence.

Various spills of petroleum products have occurred on the runways or

taxiways of the airfield and ranged in quantity from 5 to 300 gallons.

Cleanup operations varied from none to acceptable; for rating purposes, these

three incidents were evaluated under HARM as one site.

HARM scores and ranking of sites considered to have potential for contam-

inant generation and migration are shown in Table 4-!5. The HARM scores are

intended to aid in the assessment of priorities for further evaluation of

problems identified at Hanscom AFB. The HARM ratinig forms for the scored

sites are provided in Appendix D.
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5.0 CONCLUSIONS

One objective of the IRP Phase I investigations is to identify sites

where there is a potential for environmental contamination resulting from

past activities associated with the Air Force base's mission. It is also an

objective of this study to assess the potential for contaminate migration

from these sites. The conclusions discussed herein are based on field

inspections; a review of records and files; an evaluation of the

environmental setting; and interviews with base personnel, past employees,

and State, local, and Federal officials.

Table 5-1 contains a list of the sites identified at Hanscom AFB that

present a potential for contamination and a summary of their HARM scores.

The complete HARM rating forms are included in Appendix D. Conclusions

specific to each site are presented in the following sections.

Seven off-base facilities under the command and control of Hanscom AFB

were also investigated under this study. Activities at six of the

facilities presently show no potential for significant environmental

contamination. Five of the facilities are research annexes and should not

create future environmental problems. Fourth Cliff is a recreation annex

and presents little potential for generation of hazardous wastes.

North Truro AFS is a small station having some of the facilities

associated with a larger base, although the facilities are on a much smaller

scale. In addition, many of the services necessary for the operation of

this facility are provided by Hanscom AFB. Investigation showed that there

are a small number of in-ground fuel and waste oil/solvent storage tanks

present at this station. The station has also operated its own sewage

treatment plant for a number of years. Interviews with base personnel and

record searches showed no history of spills or leaks from the tanks and that

the sewage treatment plant has operated within perscribed limits throughout

its lifetime. There also has been no contamination reported in the two

water supply wells at the station. Because no direct or indirect evidence

of environmental contamination was found concerning this station, it was

eliminated from further consideration.

5-1
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TABLE 5-1

HANSCOM AFB SITES EVALUATED USING THE HARM METHODOLOGY

Rank Site Name Dates of Operation Overall
of Occurrence HARM Score

1 Fire Training Area II Late 1960-1973 86

2 Paint Waste Disposal Area 1966-1972 86

3 Jet Fuel Residue/Tank 1959-1963 85
Sludge Area

4 Sanitary Landfill 1964-1974 80

5 Fire Training Area I 1950-1960 77

6 Former Filter Beds 1940's-1984 71

7 Industiral Wastewater 1955-1974 69
Treatment System

8 Scott Ci-rcle Landfill 1950's-1973 65

9 Administration Bldg. 1954 59
Jet Fuel Spill

10 Mercury Spill 1975 48
Bldg. 1128

11 Various Fuel Spills on 1960's-1973 45
Runways and Taxiways

12 AAFES Service Station February 1981 6
Gasoline Leak

13 Motor Pool Spill December 1981 6
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Fire Training Area II

This site is on land formerly leased by the Air Force and now owned by

Massport. The site is currently undergoing an IRP-Phase-II-type investiga-

tion by Roy F. Weston, Inc. It has a high potential for creating

groundwater contamination because of the management practices employed in

the past, low-lying topographic position, shallow groundwater table, and the

nature of contaminants present at the site.

The site received a HARM score of 86, primarily because of information

available from the confirmation study conducted by Weston and documented

evidence of the use of hazardous materials used in fire training exercises.

Paint Waste Disposal Area

This site is on land formerly leased by the Air Force and now owned by

Massport and is also currently under confirmatory investigation by Roy F.

Weston, Inc. The documented presence of hazardous materials as well as the

site's proximity to surface water and groundwater present a serious

" ntial for environmental contamination. Sample analyses performed by

We. indicated the presence of 11 VOA compounds having a total

concentration of 53 ppm. These factors combined to give this site a HARM

score of 86. Additional monitoring wells have been installed around the

site for determination of groundwater contamination levels and the rate and

direction of plume migration.

Jet Fuel Residue/Tank Sludge Area

These areas are in close proximity to one another and are considered to

be one site for the purposes of this study. In addition, the lack of areal

delineation of individual sites precludes separate discussion. The site is

a disposal area, and the name "jet fuel residue/tank sludge residue area" is

a misnomer. However, base personnel are familiar with this name and it is

used herein for consistency.

5-3



The site was used for the disposal of hundreds of drums of waste during

the late 1950's and early 1960's. It is located in the infield south of

Taxiway "Whiskey," east of Taxiway "Mike," and west of Runway 5/2 on

Hanscom Field.

The proximity of the site to the groundwater table and the confirmed

presence of hazardous materials contribute to a HARM score of 85 for the

site.

Sanitary Landfill

The sanitary landfill is on land formerly leased by the Air Force and

now owned by Massport. It is a potential source of contamination of surface

water and the shallow groundwater aquifer at Hanscom AFB. Historic maps

suggest that waste was placed in marsh areas and that the bottom of the

landfill is below the water table. It is probable that the landfill

received the majority of the chemical wastes generated at Hanscom AFB

between 1964 and 1974, including paint, fuels, acids, mercury, photographic

chemicals, solvents, and medical wastes. In addition, erosion of soil cover

and vegetation encourages continuing infiltration of precipitation, exposure

of waste material, and generation and migration of leachate. These site

conditions contribute to a HARM score of 80 for the site.

Fire Training Area I

Fire Training Area I, also on land formerly leased by the Air Force and

now owned by Massport, is a potential source of contamination of the shallow

groundwater aquifer. Materials dumped into and burned in the pit included

solvents, contaminated fuels, and laboratory chemicals. Up to 60 to 80

drums at a time over the period from 1950's through 1960 may have been

released in the area. The portion of this waste that may have infiltrated

through or absorbed to soils is not known. Further, the surface of the site

and any subsurface waste are in close proximity to the shallow groundwater

table. These site conditions contribute to the HARM score of 77.
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Former Filter Beds

The area of the fonner filter beds is a potential source of

contamination of groundwater. The Phase I study revealed the presence of

DDT, tetraethyl lead, and reportedly various unidentified wastes in the

area. The possible presence of radioactive materials was reported but could

not be confirmed. The groundwater table beneath the filter bed area is

shallow and the Shawsheen River borders the site to the north. These

conditions contribute to a HARM score of 71 for the site.

Industrial Wastewater Treatment System

The Industrial Wastewater Treatment System may have been a source of

groundwater contamination prior to 1976, when it was abandoned and sealed.

The pipe network, which connected 11 buildings to the treatment facility,

was reported to have leaked at various points, particularly along the east

end of Chennault Street. Liquids that may have leaked (grease, oils,

solvents) would have been released to the surrounding soil and possibly to

groundwater. These conditions contribute to a HARM score of 69 for the

system.

Scott Circle Landfill

The Scott Circle Landfill is a potentially significant source of

contamination of groundwater at Hanscom AFB. The site reportedly received

hazardous substances during the 1960's, including paint, paint thinner,

solvents, waste oils, and laboratory chemicals. The site and presumably

hazardous substances are in close proximity to both groundwater and surface

water, although the areal and vertical limits of the site are not known.

These conditions combine to result in a HARM score of 65 for the site.

Administration Building Jet Fuel Spill

This site has significant potential for contamination of groundwater. L

It was reported by former base personnel that a 5,000-gallon spill of jet

fuel occurred in 1954, over 1/2 acre directly northwest of the present
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location of Building 1600. The spill area was encircled with soil for

containment, and fuel remaining on the ground surface after 24 hours was

burned in place. The passage of time and construction activities have

eliminated any visual evidence of the spill.

The spilled fuel having remained in contact with soil for 24 hours

inevitably resulted in a large, but unknown quantity of fuel having

percolated and absorbed into the soil. Fuel may have migrated to

groundwater and, even after 30 years, traces of fuel may remain in the soil

and groundwater. The large quantity of fuel involved and the shallow depth

to groundwater strengthen this possibility. These conditions combine to

give a HARM score of 59 for the site.

Building 1128 Mercury Spill

During an undetermined period of time, a large quantity of elemental

mercury was stored in a radioactive waste storage building. The failure of

a sump pump reportedly caused mercury overflow into the sanitary sewer

system. It has been reported by past employees of the base that the

elemental mercury was visible at various manholes along the sewer system.

Mercury may remain in deposits in the sanitary sewer, and the sewer may be a

continuing source of mercury being released to the sanitary collection and

treatment system.

The sanitary sewer system is designed to minimize infiltration and

exfiltration, and there should be minimal contact between sewage and the

surrounding soil and groundwater. The sanitary sewer system is routed

through a sewage treatment plant prior to discharge to the surface water,

and elemental mercury should be removed in the treatment processes. The

treatment should ensure that the quality of the receiving surface water is

not adversely affected by the mercury spill. These conditions combined to

give a HARM score of 48 for Lhe spill.
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Various Fuel Spills on Taxiways and Runways

Various spills of fuel and oil have been reported during the period of

runway operations by the Air Force at Hanscom AFB. The quantities of the

spills ranged from 5 to more than 300 gallons. In most cases the spills

were adequately contained and effectively cleaned up.

These spill incidents rated together yielded a HARM score of 45 and do

not present any substantial danger to the environment. This low score is a

result of generally prompt and effective cleanup and the lack of any

potential residual material remaining at the sites of the spills. Fuel that

entered the surface water would now be completely transported downstream,

and residuals are not likely to remain.
107.

Motor Pool Gasoline Leak

This site has a very low potential to cause groundwater contamination.

In December 1981, a leak in a 5,000-gallon underground storage tank

containing unleaded gasoline was discovered. Once the leak was detected,

the tank was taken out of service and eventually replaced. Records do not

indicate the quantity of gasoline that was lost.

During the time the tanks were being replaced, a scavenger recovery

system was installed and operated until gasoline could not be detected. The

system resulted in approximately 5 gallons of gasoline being removed.

The site is situated in close proximity to the Shawsheen River culvert

and any gasoline which was not recovered by the scavenger system probably

discharged to the Shawsheen River. These factors combined to result in a

HARM score of 6 for the site.

AAFES Service Station Gasoline Tank Leak

The release of gasoline from the three tanks at the AAFES service

station probably caused some contamination of groundwater prior to the
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discovery and subsequent cleanup. However, the thorough cleanup required by

the State probably recovered most of the gasoline from the groundwater in

the immediate vicinity of the leak. The drawdown well created a gradient

toward the scavenger system which was operated until no gasoline was

detected. As a result, only small quantities of gasoline were likely to

have remained in the groundwater, and the HARM score for the release is 6.

L
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6.0 RECOMMENDATIONS

Thirteen sites have been identified at Hanscom AFB and Hanscom Field
that have the potential for environmental contamination. These sites have

been evaluated using the HARM to assess their relative potential for

environmental contamination. Ten of the sites have sufficient potential for

releasing contaminants to warrant further investigation. Additional data

are necessary to clearly ascertain whether or to what extent these sites are

contributing to environmenLal contamination, and recommendations have been

developed for obtaining the data. Studies similar to IRP Phase II confirma-

tory studies are currently in progress at three of the rated sites, and the

recommendations take into account the work in progress to avoid redundant

effort.

The recommendations generally entail one-time sampling programs to

determine sources and/or extent of contamination at the identified sites.

If contamination is identified at a given site, the monitoring program may

need to be expanded to further define the extent of contamination or to more

definitively identify the types of contaminants present. The recommended
-I

Phase II program is described on the following subsections and is summarized

* in Table 6-1. Locations of recommended monitoring points are shown on

Figure 6-1.

Groundwater monitoring wells installed under Phase II should be

Schedule 80 PVC and a minimum of 2-inch nominal diameter. Depths of well

will vary; however, all wells should fully penetrate the water zone to be

monitored, and be screened through the entire saturated interval.

The three sites that are undergoing studies similar to IRP Phase II

are:

. Fire Training Area II

* Paint Waste Disposal Area

. Jet Fuel Residue/Tank Sludge Area
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Figure 6-1. Recommended Locations for Monitoring Wells, Well Points,
and Surface Water and Sediment Sampling..
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These sites have been shown to be releasing contaminants to shallow

groundwater. Studies to determine whether contamination is present in the

bedrock aquifer have recently been completed and an additional monitoring

well has been installed into bedrock. This and other wells provide

information about the bedrock elevation and the rate of flow through the

bedrock between Hartwell's and Pine Hills.

In addition, the storm sewers in the area of these sites have been

investigated to determine whether there are interconnections between the

shallow groundwater aquifer and surface water. This study showed that

chlorinated organic compounds in groundwater are discharing into Elm Brook

through the storm drainage system. Dilution and/or volatilization are

thought to account for the absence of chlorinated organics downstream in Elm

Brook.

Fire Training Area II

Fire Training Area II has been investigated by Roy F. Weston, Inc., and

analyses indicated the presence of VOA contaminants. Additional investiga-

tions have also been conducted to determine the type and direction of the

contaminant movement. This information provides background information for

further Phase II investigations. Geophysical investigations should be

performed in the area of this site to provide a more accurate delineation of

the contaminant plume. Geophysical methods which may be used include

resistivity magnetometry, and/or ground-penetrating radar. Data from these

investigations can be used for selecting locations of additional monitoring

wells along the apparent furthest extent of the plume.

Wells that are installed should be screened through the entire

saturated interval of the shallow aquifer. Samples collected should -e

analyzed for parameters in List B of Table 6-2. During this sampling

effort, existing wells CW-4, RFW-9, RFW-15, RFW-17, and RFW-18 should be

resampled and analyzed for the same parameters.
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TABLE 6-2

LIST OF RECOMMENDED ANALYTICAL PARAMETERS

LIST A

pH
Specific Conductivity
Temperature
Oil and Grease
Total Organic Carbon
Volatile Organic Compound

LIST B

pH
Specific Conductivity
Temperature
EPA Priority Pollutant Scan
Radioactivity

LIST C

pH
Specific Conductivity
Temperature
Oil and Grease
Total Organic Carbon
Volatile Organic Compounds
DDT
Heavy Metals
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Paint Waste Disposal Area

The paint waste disposal area has also been investigated and

contamination determined to be present. Geophysical investigations should

be performed to determine the areal extent of the contamination.

Geophysical methods that may be employed include resistivity and/or

magnetometry. Data from these investigations should be used to select

locations for 3 additional monitoring wells downgradient from the site,

along the leading edge of the plume. Well pairs should be installed where

necessary to allow monitoring of the upper and lower aquifer zones.

Analyses to be performed on samples taken from the new wells and the

existing wells should include those shown on Table 6-2, List B.

Jet Fuel Residue/Tank Sludge Area

The jet fuel residue/tank sludge area and has also recently been

evaluated for the presence of contamination. Analyses indicated that VOA's

are present in groundwater in the vicinity of the site. Geophysical

investigations (electromagnetometry and resistivity) should be conducted to

determine the areal extent of the site as well as the extent of the

contaminant plume. These data should be used in selecting locations for

additional monitoring wells downgradient from site. Wells that are

installed should be screened through the entire saturated interval of the

aquifer. Where necessary, paired wells should be installed to allow

monitoring of the upper and lower aquifers. Samples should be collected

from the new wells and existing wells and analyzed for parameters in List B

of Table 6-2.

To determine whether contaminates are migrating between Pine Hill and

Hartwell's Hill (the "northwest exit pathway"), samples should be collected

from wells CW-20, CW-20A, CW-19, CW-19A, RF-7, RFW-18, RFW-8, and CW-2.

Samples should be analyzed for the parameters specified in List B of Table

6-2. Surface water samples should be collected at storm sewer outfalls and

at least one point downstream along Elm Brook. These samples should be
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analyzed for the parameters on List B in Table 6-2. Where available,

sediment samples should be collected at points where surface water samples

are obtained. Analyses should include the parameters in List B of Table

6-2.

Sanitary Landfill

At least four groundwater monitoring wells should be installed around

the sanitary landfill to determine whether contaminants are being released

from the site to the groundwater. The wells should be located such that one

is upgradient and a sufficient distance from the site to be removed from a

contaminant plume, if existing. Three additional wells should be installed

generally downgradient from and around the site. Recommended locations for

the wells are shown in Figure 6-1. All-terrain equipment may be required

for access to these points because of marshy conditions.

The monitoring wells should fully penetrate the shallow aquifer.

Preliminary estimates of well depths are constrained by the lack of

site-specific data. However, projections of nearby boring data indicate an

average well depth of approximately 30 feet. The wells should be screened

through the full saturated thickness of the aquifer.

Surface water and sediments should also be sampled at a minimum of two

points on Elm Brook: one upstream and one downstream from the landfill.

Preferably, the surface water samples should be taken during a period of

known leachate discharge. For example, leachate was visually evident at the

base of the landfill in late winter 1984 following a snow melt. Leachate

should also be sampled from surface seeps, if possible.

All samples should be analyzed for the parameters specified in List B

of Table 6-2.
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Fire Training Area I

Groundwater monitoring wells installed in the vicinity of Fire Training

Area II as part of an ongoing study by Weston (involving Fire Training Area

II, the Paint Waste Disposal Area, and the Jet Fuel Residue/Tank Sludge

Area) should be supplemented by two additional wells to be located north and

west of the site. The recommended locations of these wells are shown in

Figure 6-1.

Although this site was not part of the Weston study, monitoring of

nearby wells revealed contaminants present in both the deep and the shallow

aquifer zones, suggesting communication between these aquifers. According-

ly, the two proposed wells should be installed to allow monitoring of both

aquifers.

Groundwater samples taken from the vicinity of the site should be

analyz3d for parameters in List B of Table 6-2.

Former Filter Bed Area

Groundwater monitoring wells should be installed at four locations

around the site of the former filter Is to establish the local groundwater

gradient and to determine whether contamination of groundwater has occurred.

Figure 6-1 shows the proposed locations. The upgradient point should be

located along the north-facing slope of Reservoir Hill. Lateral points

should be located to the east and west of the site, and a downgradient point

should be located near the Shawsheen River to the north of the site.

Tae well depths will vary considerably because of the geologic facies

change beneath the site. Two wells should be installed at the downgradient

points, one to monitor the upper surficial aquifer and one to monitor the

lower till aquifer. The deeper well should be drilled approximately 35 feet

deep and screened over the entire saturated interval below the lake

deposits. The well drilled into the upper aquifer should be approximately

15 to 20 feet deep and should also be screened through the saturated

thickness.
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The upgradient location should consist of a single well, approximately

25 feet deep. The lateral well locations should consist of both deep and

shallow wells if both the deep and shallow aquifers exist at these points

and are encountered in the drilling. The depths of the shallow and deep

wells should be approximately 15 to 35 feet, respectively.

Groundwater samples taken from the vicinity of the site should be

analyzed for the parameters included in List C of Table 6-2.

Industrial Waste Treatment System

In order to identify those points in the industrial waste treatment

system that are the most likely to have leaked contaminants to the soil and

groundwater, a smoke test of the system should be conducted. The system

should be checked to ensure that all openings to the system are sealed and

smoke should be introduced for a time sufficient to allow diffusion of the

smoke through the entire system. Test borings should be conducted and

groundwater monitoring wells should be installed at those points where smoke

is released from the piping system and observed venting through the ground

surface to the atmosphere. The number of wells required will depend on the

number of leaks observed. If numerous points of leakage are observed,

monitoring wells should be installed at points of highest leakage as

evidenced by the greatest release of smoke. The wells should penetrate the

full depth of the shallow aquifer, estimated to be 20 to 25 feet deep, and

should be screened through the saturated interval.

Soil and groundwater samples that are obtained should be analyzed for

the parameters included in List A of Table 6-2.

Scott Circle Landfill

A study of the areal limits the Scott Circle Landfill should first be

conducted. Geophysical remote-sensing techniques, such as resistivity or

magnetometry, may be employed for this purpose, although their effectiveness
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should be tested over natural ground in the vicinity of the site before

attempts are made to delineate the limits of the landfill. If the

remote-sensing techniques prove to be ineffective, backhoe observation pits

should be dug at selected points around the suspected site boundary.

Once the limits of t-he landfill have been established, four groundwater

monitoring wells should be installed. Proposed locations for the wells are

shown in Figure 6-1; the locations may need to be adjusted as the landfill

limit is identified.

The southern-most upgradient wells should be located near the

headwaters of the Shawsheen River and outside of the expected extent of

glacial lake deposits. These wells should be installed to allow discrete

sampling of the lower and upper portions of the aquifer. Rather than screen

the full saturated interval, separate well casings are required as follows:

0 The deeper casing should be screened over the lowest 10 feet of
the aquifer above bedrock

0 The upper casing should be screened over the upper 15 feet of the
saturated zone.

The downgradient wells should be similarly installed to allow discrete

sampling of the shallow and deep aquifers. Installation of shallow and deep

casings should be accomplished by making separate borings for each casing.

The use of separate borings is preferred to minimize the possibility of

communication between the aquifers. With this method, the potential for

cross-contamination between the levels being monitored is minimized.

In addition, sediment and surface water samples should be collected

from the Shawsheen River upstream and downstream of the site, shown in

Figure 6-1. The downstream sampling point should be upstream of the

outfalls of the storm sewers which drain the portions of the base to the

east and west of the site.
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Groundwater, surface water, and sediment samples s*ould be analyzed for

the parameters included in List B of Table 6-2. If contaminants are

detected, GC/MS scans should be conducted on the suspect samples to identify

specific contaminants.

Administration Building Jet Fuel Spill

To determine the presence or absence of contaminants from the s,'ll

site, one well point should be pneumatically driven at a point near the

center of the site (Figure 6-1). The well point will serve as a sampling

point to determine if the site is a source of contamination. Depths of the

well point should be 8 to 10 feet and the screened interval should extend

from water table 3 to 5 feet into the aquifer. If analysis shows

contaminants to be present, the additional well points should be installed

downgradient from the source of contamination.

In addition, water samples should be collected from the storm drains

that run north and west of the site to determine whether contaminants frLr

the site are entering surface water. Samples should be analyzed for the

parameters on List B of Table 6-2.

Mercury Spill Building 1128

The location of the spill in the sanitary sewer system effectively

isolates the contaminants from the environment and no monitoring is

recommended.

AAFES Service Station Gasoline Tank Leak

The reported effectiveness of the scavenger equipment installed after

the discovery of the leak essentially eliminates this site as a source of

contamination and no additional monitoring is recommeded.

6L
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Motor Pool Gasoline Leak

The scavenger system installed to clean up the spill was reported to be

effective and no additional monitoring is recommended.
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APPENDIX IV

MEMORANDUM OF UNDERSTANDING
-BETWEEN

THE DEPARTMENT OF DEFENSE
AND

THE ENVIRONMENTAL PROTECTION AGENCY
FOR THE

IMPLEMENTATION OF P.L. 96-510
THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,

COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA)

1. PURPOSE

The Department of Defense (DOD) and the Environmental Protection Agency

(EPA) are entering into this agreement to clarify each Agency's responsibilities
and commitments for conducting and financing response actions authorized by the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) and specifically delegated by Executive Order 12316.

This agreement does not redelegate any responsibilities set out in Execu-
tive Order 12316. Rather, it seeks to clarify respective operational roles,
responsibilities, and procedures. 'This agreement does not create any substan-
tive or procedural rights in other parties, does not affect enforcement rights;.
anid remedies with regard to any party, and is intended only for Federal
administrative purposes of EPA and DOD.

These responsibilities and procedures are guided by the following:

DOD facilities are defined as government-owned, government-
operated facilities controlled by DOD; and government-owned land
controlled by DOD that are either contractor-operated or leased
to other parties.

DOD is generally responsible for financing actions taken in response
to releases from 0OD tacilities, or assurirng that another party
finances such actions.

DOD and EPA will conduct response actions consistent with response
-procedures established by the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).

At DOD's request and in its discretion, EPA will provide DOD
with technical assistance to support the response actions
conducted by UU.

Civil works activities of the Department of Army Corps of Engineers
are not subject to the terms of this agreement.

DOD will consult with EPA concerning the best techniques and methods
available for the prevention, control, and abatement of environmental pollution.
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2. BASIS OF AGREEMENT

CERCLA provides a comrehensive framework for response to the release
or-otential release of hazardous substances, pollutants, and contaminants.

Section 104 of CERCLA and Executive Order 12316 place authority forresponding to releases from 000 facilities with the Secretary of Defense.
These response actions-must be conducted in accordance with the NCP as amended - >2by EPA under section 105 of CERCLA. .. ,

3. RESPONSIBILITIES AND RESPONSE PROCEDURES

For purposes of this agreement, releases of hazardous substances are

divided into three categories:

* Releases from current DOD facilities;

* Releases from former O facilities; and

0 Other releases for which DOD is a responsible party.

For each category, section 3 describes procedures to be followed by OD
and EPA in determining which Agency will conduct and/or finance the response
action consistent with CERCLA, the requirements of Executive Order 12316,
and the NCP. At DOD's request and in its discretion, EPA wiTl provide
technical assistance or serve in an advisory role when 000 conducts a
response.

3.1 Releases from Current DOD Facilities

a. DOD facilities with on-facility contamination and no off-facility -
contami nation

When there is contamination on a 00 facility and no off-facility contam-
ination, DOD will conduct and finance the response action or assure that
anothei party does so. At DOD's request, EPA will provide technical assistance
or serve in an advisory role. This section does not apply to releases for
which DO0 is not a responsible party under section 107(b) of CERCLA (e.g.,
*meidnight dumping'm).

b. DOD facilities with off-facility containination

When there is off-facility contamination and clear evidence that a
DOD facility is the sole source, DO0 will conduct and finance the response
action or assure that 'another party does so. At DOD's request, EPA will
provide technical assistance to DOD.

When there is off-facility contamination and no clear evidence that a
DOD facility is the sole source, EFA will finance and conduct investigations
and studies off-facility to determine the source and extent of the contamina-
tion and recommended response action. DOD will finance and conduct investi-
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grtions and studies on the DOD facility, to determine the source and extent
of the contamination and the recommended response action. DOD and EPA will
coordinate these efforts and resulting decisions to minimize costs and
duplication of activities, and will exchange all reports, studies, and other
relevant site infoi4*ation.

If after DOD and EPA review these investigations, it is determined -

that the DOD facility is. the sole source of the contamination, DOD will
conduct and finance the response action or assure that another party does so
and will reimburse EPA for costs EPA expended at the site.

If after DOD and EPA review these investigations, it is determined that
the DOD facility is one of two or more sources of the contamination, EPA and
DOD will jointly determine the most appropriate response and financing
methods.

3.2 Releases from Former DOD Facilities

a. Releases from former DOD facilities,when DOD is the sole responsible
party

If EPA, in consultation with DOD, determines that a former DOD facility
is the sole source of the contamination, DOD will finance any response action,
including off-facility response actions or will assure that another party
does so. If EPA agrees, DOD may choose to conduct the response action. If
EPA conducts the response action, DOD will reimburse the Hazardous Substance
Response Trust Fund (Fund) for the action. EPA concurrence is required before
DOD conducts a response action.

In cases where DOD disagrees with the determination of responsibility,
proposed action, or its cost, DOD may use the dispute resolution section of
this agreement.

b. Rplases from former DOD facilities, when 000 is one of two or moreresponsi~be parties

If EPA, in consultation with DOD, determines that DOD is one of two or
more parties responsible for the contaminatioh, EPA will conduct and finance
the response action and EPA, in consultation with DOD, will determine the
appropriate response costs. DOD will reimburse EPA that amount.

If EPA agrees, DOD may choose to conduct the response action. If EPA
conducts the response action, DOD will reimburse the Hazardous Substance
Response Trust Fund (Fund) for the action. EPA concurrence is required before
DOD conducts a response action.

In cases where DOD disagrees with the determination of responsibility,
pioposed a ti lo , ori costs., u , " , . e .. ,DO.. . -- -. . c-- - i n of

this agreement.

3.3 Other Releases for Which DOD is a Responsible Party

When there is a release for which DOD is a responsible party, and does not
involve a current or former DOD facility, EPA will investigate the need for a
response action, and the extent of responsibility of different parties for the
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release, including DOD's responsibility. EPA, in consultation with DOD, will
determine the appropriate response costs and DOD will reimburse EPA that
amount. If EPA agrees, DOD may choose to conduct the response action for
the portion of tht-ielease for which it is responsible. EPA concurrence is
required before DOD conducts a response action.

For releases from 000 vessels, including vessels owned or bareboat chartered
and operated, DOD and EPA will jointly determine the most appropriate response.

In cases where DOD disagrees with the determination of responsibility,
proposed action, or its cost, DOD may use the dispute resolution section of
this agreement.

4. FUNDING OF RESPONSE

DOD will request sufficient funds in its budget to pay for response
actions programmed by the Department under this agreement. DOD will' ensure
that projects in this budget program are listed in the same manner as other
environmental projects under OMB Circular A-106.

When EPA undertakes a response for which DOD is responsible under CERCLA,
DOD will reimburse the Fund for its share. Where funds are not immediately
available for reimbursement, DOD's next fiscal year budget request will include
a request for Fund reimbursement. Provisions of this agreement for payment by
DOD shall not be construed as affecting the particular source of appropriations
for payment by the government, including special appropriations or 31 U.S.C.
724a. R

Any comitment of funds is subject to the availability of appropriations.

Each Agency-will maintain records of all costs incurred which may involve
payments to or from the Fund and will provide documentation of these costs at
tihe 4 .hi,, Agency's request.

5. -COMMUNITY RELATIONS

When EPA underakes a response action, EPA will be responsible for
establishing a community relations program for the site, as specified in the
Guidance for Implementing the Superfund Program (Part III, Section 4).

When DOD undertakes a response action, DOD will be responsible for providing
information to the local community.

For EPA and DOD actions at the same site, EPA and DOD will conduct a joint
,-nnvtn'11"lv rPli2tinnc prnniamm .

6. EXCHANGE OF INFORMATION

DOD and EPA will exchange information on a regular basis. EPA and DOD
will inform each other at the earliest possible stage of any evidence of
contamination, types of contamination, and potential actions. EPA and DOD will
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keep each other In~formed regarding the type and availability of data or Inforn-
ation. Such data or information will be made available upon request, subject
to Agency technica.1or peer review. Upon request and following Agency technical
or peer review, DOU and EPA-will submit drafts of specific technical, reports
toeach other for review. Review comments will be addressed in final reports.

Agency technical or peer review will be expedited when information is
requested. All requests for data or information will be responded to within
ten working days of the request.

EPA and DOD will notify each other prior to providing the other Agency's
* information or data to another party. All confidential business information
exchanged under this agreement is subject to procedures set forth at 40 CFR
Part 2.

This section applies to information related to all releases under section
3 of this agreement, including releases under section 3.1.

7. RESOLUTION OF INTERAGENCY CONFLICTS

Any conflict arising under this agreement will be resolved at successive
levels of Agency decisionmaking until agreement is reached. The EPA Regional
Administrator and the Commanding Officer of the Defense Component Major Command
in question will first attempt to resolve any disputes. Failing resolution, "
the EPA Assistant Administrator for Solid Waste and Emergency Response and the
appropriate Military Department Assistant Secretary will attempt to reach
agreement. If this is unsuccessful, the matter will be referred to the EPA
Administrator and the Secretary of Defense.

The dispute resolution process is not a substitute for necessary and timely
removal actions, and each Agency reserves rights otherwise provided by law to
pursue any response or enforcement actions.

8. MULTIPARTY AGRiEMENTS

Where appropriate, EPA Regional Offices and DOD installations may enter
into agreements witth State and local authorities regarding response actions.
Such agreements must be consistent with this agreement, except that dispute
resolution sections of such agreements may supersede section 7 of this MOU.

9. AMENDMENTS

This agreement may be amended at any time by mutual agreement of EPA
and DO0. Amendments will be in writing, and will be signed by appropriate DOD
and EPA officials.

10. PERIOD OF AGREEMENT

Unless ended or extended by mutual agreement, this MOU will continue in
effect until December 1, 1985. This agreement may be terminated upon notifi-
cation by either DOD or EPA to the other party. A minimum of ninety days'

6
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advance written notice of termination is required.

11. EFFECtIVE DATE

-This agreement- will1 became effectiv upnsgtreobth ati.

LAWRECE JKORBLEE M. THOMAS
Assistant Secretary of Defense Assistant Administrator
(Manpower. Reserve Affairs and *Office Of Solid Waste and Emergency
Logistics) .Response

Date: g Q ~Date: L) UZ. I-V
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Use or disclosure of proposal data is subject to the restriction on the Title page of this Proposal.

KEVIN R. BOYER, P.E.

EDUCATION

Virginia Polytechnic Institute and State University: B.S., Civil Engineering
(1974)

SUMMARY

Mr. Boyer has practiced civil and environmental engineering related to solid

and hazardous waste management since the mid-1970's. His experience includes
design, management, and technical research and writing ranging from design of

site development plans to assisting in the 'evelopment of the USEPA's National

Priorities List of Uncontrolled Hazardous Waste Sites.

EXPERIENCE

Mr. Boyer is currently contributing to JRB's research effort on Improved
Techniques for Removal of Hazardous Material-Contaminated Sediments for the

USEPA and the U.S. Coast Guard. He is researching and writing a report
section on the state-of-the-art of contaminated sediment dredging technology.
He is also documenting cases of contaminated sediment remediation and will
evaluate the actions taken and identify research needs for advancement of
dredging technology.

For the U.S. Air Force Mr. Boyer is managing an initial assessment of the

potential for groundwater contamination resulting from past waste management

practices at an active New England Air Force base. The effort includes record
searches, personal interviews, on-site inspections, evaluation of present

conditions, prediction of future impacts, and recomendations for in-field site

characterization.

Mr. Boyer has assumed management, design, and study responsibilities for other

consulting engineering firms and for the City of Richmond, Virginia. Much of
his experience has dealt with the hazards associated with land disposal of

solid and hazardous waste. He has evaluated potential fire and explosion
hazards resulting from landfill-generated methane gas at over twenty landfill
sites. This work has included field evaluation of the problem through
drilling and monitoring probe installation, gas sampling, evaluating alterna-

tive gas control methods, and design and construction monitoring of gas
control systems. Mr. Boyer's work has been used as a basis for sites
complying with regulatory enforcement orders and for settlement of court

actions.

Mr. Boyer has also conducted studies and designs relating to the recovery of

landfill gas as fuel. This work has included field test pumping of gas,

projection %f long-term gas recoverability, recovery system design, construc-

tion cost estimating, and preparation of bid documents.

Verified for accuracy by: z oo. Date:
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KEVIN R. BOYER, P.E. Page 2 of 3

While working under the USEPA's Field Investigation Team (FIT) program, Mr.
Boyer was part of a quality assurance (QA) team which audited work conducted
by the states and regions in associating a numerical degree of hazard with
candidate uncontrolled hazardous waste sites under Superfund. This work was
instrumental in EPA's publication and subsequent defense of the National
Priority List of Hazardous Waste Sites. Mr. Boyer continues to serve on the
QA team on a consulting basis after leaving the FIT program, as EPA

periodically updates the list.

Also while working under the FIT program, Mr. Boyer prepared a Methodology and
Estimated Costs for Hazard Ranking System Data Collection for EPA's Superfund
office. This document provides a process and data for preparing budgetary

estimates of costs of gathering data needed to characterize a hazardous waste
site. The document has been used by EPA in developing costs and in preparing
other cost-estimating guides.

Mr. Boyer was project manager and a major contributor to a study and report

effort for HUD on the effects of uncontrolled hazardous waste disposal on the
programs of the Department. The effort resulted in the recommendation of

site-screening procedures, regulatory revisions, and interagency coordinating
procedures which would assist the Department and its program recipients with
the social, regulatory, and physical impacts of improper hazardous waste
management.

For private and municipal clients, Mr. Boyer has prepared plans relating to
various aspects of sanitary landfill design, operation, and closure. He

evaluated the day-to-day operation of a Virginia County-owned landfill,
recommending modifications in traffic and loading patterns, surface drainage,

excavation for slope stability, vegetation and erosion control, and littering
control. In support of a land condemnation case in California, he evaluated
alternative landfill configuration scenarios directed toward maximizing the
capacity of a planned landfill, proposed to receive several hundred million

tons of refuse over several decades. Mr. Boyer also prepared the erosion and
sedimentation control portion of a closure plan for a privately owned landfill
in New Jersey which had been filled nearly to the site property boundary.
This condition was a significant design constraint and required considerable

coordination with the regulatory authority in order to meet its design
standards. For the USEPA Mr. Boyer participated in the preparation of the
agency's RCRA guidance manual for "Closing and Upgrading Open Dumps" by
writing the chapter for monitoring and control of landfill gas.

Mr. Boyer has also served as project manager or project engineer on a variety

of civil engineering projects. These include site development, recreation
projects, sanitary sewer design and rehabilitation, storm drainage and erosion
control design, land surveying, and preparation of easement and land
acquisition plans. He has supervised draftsmen and field inspectors on many
of these projects, and has becn responsible for the preparation of con-
struction plans, supporting specifications, and cost estimates.

Verified for accuracy by: _ _ _ _ _ _ _ _ Date:
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PROFESSIONAL REGISTRATION

Virginia, Professional Engineer (1979)

Maryland, Professional Engineer (1982)

AFFILATIONS

National Society of Professional Engineers

Virginia Society of Professional Engineers

PUBLICATIONS, PRESENTATIONS, AND REPORTS

"Landfill Gas Control Study-Ridge Road Landfill"; for Pasco County, New Port

Richey, Florida; July 1983.

"Control and Recovery of Methane GAs at Sanitary Landfills"; National Solid
Waste Management Association International Waste Equipment and Technology
Exposition, San Francisco, California, May 10, 1983.

"Landfill Gas Field Testing Report-East Pennsboro Township Landfill," for East
Pennsboro Township, Enola, Pennsylvania; February 1983.

"Phase I Landfill Gas Field Testing Report-Granger Landfill No. 1"; for
Granger Land Development Co., Lansing, Michigan; December 1982.

"Methodology and Estimated Costs for Hazard Ranking System Data Collection"
(Draft Report); for U.S. Environmental Protection Agency Office of Emergency

and Remedial Response; Washington, D.C.; April 1982.

"Hazardous Waste Site Response Management," (co-authored with Roger J. Gray);
Proceedings of National Conference on Risk Decision Analysis for Hazardous
Waste Disposal, Hazardous Material Control Research Institute; August 24,

1981.

"Effects of Hazardous Wastes on Housing and Urban Development and Mitigation
of Impacts," (co-authored with E. T. Conrad, et.al.); for Department of
Housing and Urban Development, Washington, D.C.; March 26, 1980.

"Evaluation of the Operation of the Loudoun County Sanitary Landfill,"
(co-authored with E. T. Conrad); for County of Loudoun, Virginia, Leesburg,
Virginia; January 21, 1980.

"A study of Lake Anne's Sedimentation Problems and Solutions," (co-authored
with E. T. Conrad); for Reston Home Owners Association, Reston, Virginia;

August 1979.

"Report Summarizing the Landfill Gas Control Program of the City of Richmond.
Virginia," National Association of Counties' Technical Assitance Seminar,

Denver, Colorado; September 27, 1977.

Verified for accuracy by: ______ __________Date:
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CLAUDIA A. FURMAN

EDUCATION

Franklin and Marshall College, B.A., Geology (1981)

EXPERIENCE

Claudia Furman is a Geologist with JRB's Waste Management Division and
has been involved in numerous and varied projects since joining the JRB
staff.

Ms. Furman is presently one of several investigators for a project that
involves a nationwide survey of completed remedial actions at uncontrolled
hazardous waste facilities. From this survey, twelve sites have been
selected for detailed case study analysis. Each site analysis involves
the different technologies used, their effectiveness, design, implementation,
and cost. The end product of this effort will be a document containing
twelve detailed technical case study reports intended for use as guidance
on remedial action selection and implementation. Also recently, Ms. Furman
was involved in the development of a remedial action screening methodology.
The process uses site, waste and technology characteristics for the purpose
of eliminating alternatives for particular site situations.

Ms. Furman recently acted as one of several geologists supervising the
drilling and installation of groundwater monitoring wells and well points

at a Superfund site in New Jersey. The purpose of the monitoring program
implemented at the site is to monitor the effectiveness of the remedial
measures that were taken to control the movement of contaminated groundwater.
During the well installation program, Ms. Furman shared the responsibility

of overseeing the auger drill rig operations; collecting and characterizing
core samples and the writing up of daily logs.

Ms. Furman was involved in a groundwater monitoring and sampling program

at a site in Warminster, Pennsylvania, for the Naval Air Development Center.
She participated in the sampling of 14 wells that were installed by JRB
around several areas of suspected hazardous waste disposal.

Ms. Furman was involved in developing a technical handbook for EPA, Cincin-
nati, Ohio, on the design, construction, and performance evaluation of
slurry trench cut-off walls used as pollutant migration control barriers.
Her tasks include an extensive literature search, information compilation,
data review, and contributing to the final writing of the manual.

Under JRB's Chlorinated Organics Industry Study, Ms. Furman managed the
preliminary investigation and assessment of 12 chlorinated organic manufac-
turing facilities, This task involved the compilation and organization

Verified for accuracy by: te2 Date: . /./Z._.
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of site-specific environmental and waste-type data, information and data
review, criteria evaluation and site assessment. In addition to the above
task, Ms. Furman reviewed groundwater model literature and cost-benefit :-
analysis methods, compiled bibliographies, and prepared the information
in tabular and report formats. This information constitutes the preliminary
basis for reviewing groundwater models potentially useful for assessing
chlorinated organic facilities and a cost-benefit analysis method for
determining regulatory impact on the industry.

Ms. Furman made significant contributions to a project requiring the charact-
erization and evaluation of 100 surface impoundments in Norchern Virginia.
Her responsibilities include literature compilation, data review, criteria
evaluation, and site investigation to determine compliance or noncompliance
with the "Criteria for Classification of Solid Waste Disposal Facilities
and Practices." Subsequent to this study, she wrote several sections
of the final report "An Assessment of the Hazard Potential of 100 Surface
Impoundments in Virginia."

Ms. Furman was involved in the research and writing of the "Emergency
Drum Handling Practices at Abandoned Dump Sites" manual prepared for EPA's
Municipal Environmental Research Laboratory in Edison, New Jersey. Her
responsibilities included a literature search, information review, and
the writing of several sections of the manual.

Ms. Furman participated in study involving the investigation and rating
of 15 hazardous waste disposal sites in the State of Maryland. Her task
included an extensive literature search for environmental data, information
and data review, on-site field investigations, and the writing of final
site investigation and assessment reports.

She was involved in the research and writing of the "Technical Reference
Manual on Hazardous Waste Facility Siting," prepared for EPA Region III.
In addition, she participated in the preparation of a hazardous waste
disposal facility siting presentation, presented before the West Virginia
Subcommittee on Hazardous Wastes.

PUBLICATIONS

R. Cochran, M. Kaplan, P. Rogoshewski, and C.A. Furman, "Survey and Case
Study Investigation of Remedial Actions at Uncontrolled Hazardous Waste
Sites," 3rd National Conference on the Management of Uncontrolled Hazardous
Waste Sites, Washington, D.C., November 29 - December 1, 1982.

R. Cochran, C.A. Furman and P. Rogoshewski, "Alternatives for Ground Water
Containment and Cleanup at Hazardous Waste Disposal Sites," Northeast
Conference on the Impact of Waste Storage and Disposal on Groundwater
Resources in Ithaca, N.Y., July 1982.

Verified for accuracy by: Date: /-
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JOHN P. MEADE

EDUCATION

Manhattan College: B.C.E., Civil Sanitary Engineering (1955)

SUMMARY

Mr. Meade has 25 years of experience in sanitary, industrial hygiene, and
bioenvironmental engineering, and is certified as an Associate Public Health
Engineer in State of New York. He is a Senior Project Manager at JRB, working
as a senior technical reviewer for a multi-task contract for remedial actions
on uncontrolled hazardous waste sites. He joined JRB as the Project Manager
of two Department of Labor (DOL) contracts to provide OSHA with on-site
consultation services to assist small business in Pennsylvania. Prior to
joining JRB, Mr. Meade spent 24 years on active duty in the U.S. Air Force
(USAF). His last post there was Vice Commander of the USAF Occupational and
Environmental Health Laboraoty (OEHL). In that position, he assisted the
Commander in the direction and monitoring of OEHL's daily efforts and was also
involved in the preparation of an annual budget in excess of $4 million for
OEHL operation. His other Air Force experience includes serving as Chief of
the Consultant Services Division, USAF OEHL, and as Director for Categorical
Programs for the Department of Defense. This last position included serving as
the DOD representative on the Federal Task Force for Hazardous Materials
Management.

Experience

December 1980 to present: JRB Associates

Mr. Meade, under the terms of an EPA contract addressing the investigation of
remedial actions of uncontrolled hazardous waste sites, has functioned as one
of JRB's senior technical reviewers. One of his assigned tasks is to review
the majority of twenty detailed case study analyses selected from an inventory
of nationwide remedial actions. The sites were selected based upon their
overall priority and the remedial actions were evaluated from both their
effectiveness in meeting the objectives of the site action and also from a
cost standpoint.

Mr. Meade is presently functioning as the Deputy to the Senior Vice President
for the Waste Management Department and shares in the responsibility for
monitoring and administering a $4 million EPA R & D mission contract that has
29 tasks. He also manages two additional tasks that address the design and
monitoring of protective covers for hazardous waste lagoons, and design of
decontamination equipment and procedures for use at hazardous waste sites.
Mr. Meade is the Program Manager for JRB's Basic Ordering Agreement with
Tyndall AFB to perform Phase 1, 3, and 4 Installation Restoration Program
tasks at Military installations throughout the country. In addition, he has
responsibility for performing Quality Assurance/Quality Control and functions
as Senior Health and Safety advisor at many of JRB's field efforts, such as
the #1 rated Superfund site in Glosgow, New Jersey.

Verified for accuracy by: Date: ____
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This is a two year effort to determine the effectiveness of a slurry wall and
cap in containing pollutant migration off-site.

Mr. Meade is presently the Task Manager for an EPA TMS III project to evaluate
the effect of various chemicals that may be found in spills and in hazardous
waste disposal sites on chlorinated polyethylene (CPE) protective clothing.
The clothing is intended for use by EPA's Environmental Response Teams.

April 1978 to December 1980: U.S. Air Force Occupational and Environmental
Health Laboratory

As Vice Commander of the USAF OEHL, Mr. Meade directed and monitored the daily
efforts of 150 professional and support personnel, including assisting the

AIHA-certified laboratory to ensure compliance with applicable Federal, state
and local standards. He was also responsible for preparing portions of an
annual budget in excess of $4 million for the operation of the USAF OEHL. In

this effort, he was assisted by four Division Chiefs.

For 2 years, Mr. Meade was the Chief of the Consultant Services Division of
the OEHL. In this position, he managed and supervised 60 professionals,
including 12 industrial hygienists. 7 air and 8 water pollution abatement
engineers and scientists, with a budget of $913,000. He had responsibility
for managing almost fifty environmental projects within the Division. The
Division had integrated conventional safety, hazards monitoring, and safety

and health control functions. Mr. Meade also provided technical, industrial
hygiene, and engineering oversight and direction of U.S. Air Force hazard
abatement efforts, conducted occupational safety and health training of
managers and employees, and developed programs to monitor and control exposure
of employees to occupational safety and health hazards inherent in Air Force
Operations. He was responsible for developing a computerized industrial
hygiene information system that will be part of an overall occupational health
information system and will be used Air Force wide. He also administered four
technical contracts with a 3-year program of more than $16 million.

July 1973 to April 1978: U.S. Department of Defense

For the U.S. Department of Defense (DOD), office of the Assistant Secretary
for Energy, Environment, and Safety, Mr. Meade was the Director of Categorical
Programs for 5 years. In this position, he provided special technical
expertise to the Deputy Assistance Secretary of Defense in the areas of

hearing conservation and noise abatement, management of toxic and hazardous
materials, and military construction programs to comply with applicable
Environmental Protection Agency (EPA) and DOL legislative mandates. During
this time, he also represented DOD on the Federal Task Force for Hazardous
Matefials Management and the Executive Steering Committee sponsored by EPA
Region IX. As the DOD representative, he was responsible for conducting a
regional inventory of DOD hazardous wastes; exploring, developing, and
recommending courses of action to safely manage DOD hazardous materials;

Verified for accuracy by: ./ Date:
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identifying, developing, and disseminating recommended plans of action for

environmentally safe management (transportation, storage, resale, recycling,

reuse, modification, and ultimate disposal) of these materials; coordinating
interagency actions relating to hazardous waste management; coordinating final
disposition actions relating to hazardous waste management; and coordinating
final disposition actions with appropriate state agencies. The primary
objective of the Task Force was to provide a mechanism for technology and -

information transfer to all regional agencies concerned with hazardous waste
management. Additionally, he served as the DOD focal point for the control of
PCBs. He was lead member on several DOD-EPA working groups to develop
guidelines for the appropriate disposal methodology for PCBs and to identify a

safe transition to the use of less toxic materials. He also served as a key
DOD member in the disposal actions of both DDT and Agent Orange. From

1975-1977, Mr. Meade was the DOD subcommittee Chairman for the management of

hazardous wastes for the Interagency Committee on Resource Recovery.

Mr. Meade's other accomplishments included coordinating more than $1 billion
for air and water pollution abatement programs in 4 years; developing policy
for the control of toxic substances; initiating an expanded safety and

occupational health program, including new procedures to implement the
Occupational Safety and Health (OSH) Act; developing plans for occupational

health and industrial hygiene programs; initiating procedures and mechanisms
for early review and evaluation of proposed National Institute for Occupa-

tional Safety and Health (NOISH) criteria documents and proposed Department of
Labor Standards; recommending goals for the occupational health program, and
coordinating budget requests to allocate resources within fiscal constraints.

He worked very closely with the Military Departments in th mulation of
SPCC programs to ensure that contingencies were developed controll of

potential spills of potentially hazardous materials. In additLn, Mr. Meade
was responsible for the acceptance by EPA of DOD's Pesticide Applicator

Certification program. This program included training, monitoring, applica-
tion of restricted use pesticides, and post-application clean-up and disposal

of waste pesticides.

PROFESSIONAL AFFILIATIONS

American Industrial Hygiene Association
American Conference of Governmental Industrial Hygienists
Aerospace Medical Association
Conference of Federal Environmental Engineers

Verified for accuracy by: ,D_______ Date_ /Z/__ _./_,
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ROBERT M. SCARBERRY

EDUCATION

University of Pittsburgh: B.S., Chemical Engineering (1977)
West Virginia University: A.B., Biology (1975)

EXPERIENCE

Mr. Scarberry is a Chemical Engineer in JRB's Hazardous Waste Management
Group. He has experience in pollution control and treatment as well
as chemical process analysis.

Mr. Scarberry is presently a task manager for a program which assesses
wastes and waste disposal practices with respect to the organic chemical
industry. As part of this program, Mr. Scarberry is performing site
visits and is involved with the design and costing of treatment alterna-
tives, as well as data base management. This research will provide support
to EPA for the development of industry-specific guidelines for hazardous
waste disposal and hazardous waste listing activities under the Resource
Conservation and Recovery Act (RCRA).

Mr. Scarberry is also serving as Task Manager for a program which is
preparing a technical handbook for the evaluation and selection of sorbents
for the removal of spills and other releases of hazardous substances.
The manual is being designed for personnel directly involved in the
cleanup of hazard-is substance releases such as on-scene coordinators,
spill cleanup contractors and fire departments. The handbook covers
over 30 types of sorbents including natural organic and inorganic sub-
stances as well as synthetic and modified natural substances. In addition,
the handbook addresses all liquid hazardous substances present on the
CERCLA (Superfund) List. While most of the data are being gathered
from the open literature, the program includes testing of sorbent per-
formance to obtain missing data such as sorbent capacity, sorbent/hazardous
liquid compatibility, and hazardous liquid/water preference indices.

Prior to working at JRB, Mr. Scarberry served as Task Leader of a program
for EPA's Office of Solid Waste to perform engineering process analyses
on 32 product/process segments of the organic chemical manufacturing
industry. These analyses involved the preparation of detailed process
descriptions, characterization of waste streams, and identification
of waste management practices. Information for this program was gathered
from the literature, industry questionnaires and site visits, and sampling
and analysis. The purpose of this program was to provide the technical
basis for determining the hazardous nature of wastes and to ascertain
the processing factors which affect hazardous waste production.

Verified for accuracy by:__ __ __ _ _ Date: (a/ _
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As Project Director for a program sponsored by EPA, Mr. Scarberry provided
technical support to develop multimedia discharge regulations for the
fuel alcohol industry. His responsibilities included data collection
and management of the data base; compilation of an industry profile;
sampling and analysis of air, wastewater, and solid waste streams from

eight ethanol plants; assessment of waste stream treatability and participa-
tion in pilot unit treatability studies, design and costing of model
plant pollution control and treatment technologies, and completion of o
a conceptual design of a commercial-size fuel alcohol facility.

As Technical Investigator of a program funded by the Department of Energy,
Mr. Scarberry examined the potential processing, environmental, and
health and safety consequences of utilizing shale oil and coal liquids
in petroleum refineries. Various utilization scenarios were analyzed

and options for mitigating problems ensuing from synthetic liquid refining
were asssessed based on a comparison of the physical, chemical, and
toxicological properties of selected synthetic feedstocks and conventional
crude oils.

In the Chemicals Division of Texaco's Port Arthur Research and Development
Center, Mr. Scarberry was primarily concerned with process and product
development work on additives used in diesel, gas, and marine engine
oils. This involved bench-scale studies and subsequent scale-up to
pilot unit and commerical facilities. This work led to a patent on
an overbased calcium alkylphenolate additive which shows improved per-
formance in oxidative stability, corrosion control, and reserve alka-
linity. His responsibilities at Texaco also included the maintenance

and modification of pilot units as well as providing tec il assistance
to commercial production of chemicals at the adjacent r :y..

PUBLICATIONS

Propylene Oxide; Epichlorohydrin; Glycerin; Acrolein, Acrylic Acid,
Acrylic Esters; Ethylamines; Acetic Acid; Caprolactam; Terephthalic
Acid, Dimerthyl Terephthalate; Hexamethylene Diamine, Adiponitrile;
Phenol, Acetone; Cumene; Bisphenol-A; Oxo-Alcohols; Acrylamides. Interim
Draft Engineering Process Analyses prepared for U.S. EPA, Office of
Solid Waste, Washington, D.C. August 1982.

Multimedia Technical Support Document: Proposed Effluent Guidelines
for the Fuel Alcohol Point Source Category. Prepared for U.S. EPA Effluent

Guidelines Division, Washington, D.C. October 1981.

Fuel Alcohol Pollution Control Technology Cost Manual. Prepared for
U.S. EPA, Effluent Guidelines Division, October 1981.

Verified for accuracy by: 1 s, ed Date: 4 1o/b
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"Environmental Aspects of Fuel Alcohol Production." Presented at the
National Gasohol Commission Conference, Myrtle Beach, South Carolina,
December 1980.

"Industrial Ethanol Production" and "Environmental Regulations and Control

Technology for Ethanol Production." Presented at the EPA Seminar in
Kansas City, Missouri, October 1980.

Scarberry, R.M. Source Test and Evaluation: Alcohol Facility for Gasohol

Production. Prepared for U.S. EPA, Industrial Energy Research La'.oratory,
Cincinnati, Ohio, February 1980.

"Shale Oil Refining, Storage, Handling, and Combustion" from Pollution
Control Guidance Document for the Oil Shale Industry. Prepared for
U.S. EPA, Industrial Energy Research Laboratory, Cincinnati, Ohio, March
1979.

Scarberry, R.M.; Papai, M.P. Implications of a Synthetic Liquids Utiliza-

tion Program. Prepared for U.S. DOE, Office of Policy and Evaluation,

Washington, D.C., June 1979.

Verified for accuracy by J L Date: .1/Fo/AP

JRB Associates -- 1

qr



.. .. *k "

Use or disclosure of proposal data is subject to the restriction on the Title page of this Proposal. , -

ROBERT A. SMITH

EDUCATION

Pennsylvania State UnLversity: B.S., Recreation and Parks (1980)

EXPERIENCE

Mr. smith is a Regulatory Analyst in JRB's Hazardous Waste Management
,Division. In conjunction with the Industry Studies waste management
assessment program, Mr. Smith has primary reponsibilities in the follow-
ing areas:

0 The development of waste management profiles for the chlorinated
organic and pestice manufacturing industries. These profiles ex-
amine the engineering practices and waste management economics
which affect chlorinated organic and pesticide chemical production.

o Coordination of RCRA 3007 Questionnaire engineering reviews for
the chlorinated organic, industrial organic, and pesticide indust-
ries. These reviews examine and analyse waste management practices,
production processes and waste generation rates for all industry
studies facilities.

o Coordination of an analysis of alternative waste treatment processes

to aid in the development of industry specific guidelines for
hazardous waste disposal under the Resource Conservation and Re-
covery Act (RCRA).

o Management of the Industry Studies RCRA 3007 Questionnaire clarifi-
cation task. The purpose of this task is to analyze, interpret
and clarify industry specific waste management and generation rate
data prior to entry into the industry studies data base survey.

Verified for Accuracy by: Da-

JRB Associates
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ALFRED N. WICKLINE

EDUCATION

West Virginia University: M.S. Agronomy/Soil Science (1978)
West Virginia University: B.S. Agriculture Animal Science (1975)

EXPERIENCE

Mr. Wickline is a Senior Soil Scientist with JRB's Waste Management Depart-
ment. He has a wide range of experience in field activities related to site
investigations, monitoring and sampling well installation, and evaluation and

assessment of pedologic, geologic, and hydrologic data.

Mr. Wickline is currently involved in a project for the EPA dealing with the
evaluation of state-of-the-art technologies used in identifying, dredging and
disposing of contaminated sedimerts.

He recently served as the field supervisor on a project under the Air Force
Installation Restoration Program (IRP). He successfully supervised the
installation of ten (10) monitoring well on an Air Force base in New York.
This program was designed to assess the potential of leechate, from abandoned

waste disposal sites, to contaminate the groundwater, surface water and
sediments. Physical tests were also performed on the wells to establish the
transmissivity and permeability of the surface aquifer which may be subject to
contamination. Mr. Wickline was also responsible for the adherence to
stringent health and safety requirements by all field personnel. Data

generated during the field activities was used by Mr. Wickline in the
formulation of geologic logs, cross sections, and potentiometric maps. This
information was used in the assessment of the potential for soil, surface, and
groundwater contamination within the Air Force Base. Recommendation were made
concerning the need for containment of potential contaminants.

Mr. Wickline also served as the field supervisor for the installation of 19
monitoring wells at the Lipari Waste Disposal site in New Jersey (a superfund
site). He was responsible for all drilling and health and safety activities
during the field activities. This field program required special drilling
techniques to prevent contamination from entering a confined aquifer below the
disposal site. He also participated in the sampling of the wells for the EPA
priority pollutants. This part of the program involved following extremely
strict quality assurance/quality control and health and safety procedures.
Mr. Wickline was also extensively involved in the preliminary geotechnical
assessment of the Lipari site.

Verified for accuracy by: (,, 4 Date: ________
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Prior to his involvement at Lipari, Mr. Wickline served as the field super-

visor for the installation of 21 monitoring wells on an Army Ammunition Plant
in Tennessee. This project involved the drilling and installation of
monitoring well into three separate aquifers. This activity involved two
different drilling techniques to successfully complete the installation of the
wells.

Mr. Wickline also served as a supervisory geologist during the installation of
monitoring wells at Love Canal, New York. This activitiy involved the
supervision of drilling activities, logging of the well and insuring all
personnel adhered to health and safety requirements..

Mr. Wickline also has extensive experience in the coal mining industry and
dealing with drastically disturbed lands. Prior to transfering to JRB, Mr.
Wickline managed and supervised field investigations and geotechnical
evaluations of over 150 surface and underground mining operations in five
appalachian coal mining states. These evaluations involved field data aquisi-

tion, and hydrologic geologic and pedologic assessments of the environmental
impact of these operations. These investigations involved surface and subsur-
face geologic mapping, geologic log interpretation, stratigraphic correlating
structural and hydrologic interpretations and monitoring well siting. lie was
also responsible for site investigations and technical writing of forty (40)
soils and vegetative assessments for coal mining permits in Virginia, West
Virginia, Pennsylvania, and Kentucky. These reports required site visits,
soil mapping and evaluations as to the requirements for reclamation and

revegetation.

Mr. Wickline also has extensive experience in overburden analysis. These

analyses involved sample collection, preparation and evaluation of laboratory
data. These evaluations were directed toward the prevention of surface and

groundwater pollution and the establishment of acceptable vegetation after
reclamation.

Mr. Wickline also has provided technical assistance to mining operators for
site specific problems concerning water quality and revegetation problems. He
also provided technical input and support for Environmental Characterization
Information Reports for Eastern underground and surface mining operations and
western surface mining operations. These reports detailed all enviromental
aspects of the mining operation from exploration to reclamation. He also
assisted in monitoring, coring, and logging of gas wells in New York,
Pennsylvania, and Ohio.

Verified for accuracy by: Date:
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APPENDIX C

LIST OF PERSONNEL INTERVIEWED

Present/Past Position Period of Involvement
with Hanscom AFB

RADC/AFGL Environmental Manager NR
RADC/AFGL Employee 30 years, period NR
RADC/AFGL Supervisor 1956 to present
RADC/AFGL Employee NR
RADC/AFGL Sheet Metal Welder 1952 to present
RADC/AFGL Machinist 32 years, period NR
RADC/AFGL Employee NR
Flight Line/Motor Pool Employee 1952 to 1973
Purchasing Agent 1973 to 1983
Motor Pool Mechanic 1952 to 1982
Motor Pool Mechanic 1969 to present
Motor Pool Employee 1958 to present
Heavy Equipment Operator 1q66 to present
Exterior Electrician 1952 to present
Security Policeman 1959 to 1962
P.O.L. Employee 1943 to 1977
Industrial Equipment Operator 1970 to present
Plumber 1944 to 1972
Superintendent of Roads & Grounds 1966 to present
Prospect Hill Employee NR
Sagamore Hill Employee NR
North Truro Air Station Employee NR
North Truro Air Station Employee NR
North Truro Air Station Employee NR
Hanscom Field Fire Department Crew Chief 1956 and 1966 to present
Hanscom Field Assistant Fire Chief 1972 to present
Massport Employee NR
RADC Electromagnetic Test and NR
Measurements Facility Employee

Prospect Hill Electronic Engineer 1968 to present
Prospect Hill Employee NR
Prospect Hill Employee NR
Sudbury/Chief of Ground Base Sensing 1962 to present
Raytheon-Bedford Employee NR
Raytheon-Bedford Employee NR
Building Maintenance NR
Deputy Chief of Building Maintenance 1946 to 1982
Exterminator 1952 to 1983



APPENDIX C

LIST OF PERSONNEL INTERVIEWED (continued)

Present/Past Position Period of Involvement
with Hanscom AFB

Contractor NR
Hanscom AFB Environmental Engineer 1977 to 80
U.S. Army Corps of Engineers Employee NR
ESD Employee NR
Base Civil Engineers NR
Air Force Police Officers 1960 to 1963 and 1982 to
present
Airman 1st Class 1959
Major/Bioenvironmental Engineer 1971 to 1974
CM Sargent/Bioenvironmental Engineer NR

NR -Not Reported
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APPENDIX E

BIOTIC ENVIRONMENTAL DATA PROVIDED BY
MASSACHUSETTS NATURAL HERITAGE PROGRAM_



Massachusetts
Natural Heritage

Program

April 2, 1984

Claudia Furman
J.R.B. Associates
8400 West Park Drive
McLean, VA 22102 Re: Rare species review of

Mass. DOD properties

Dear Ms. Furman:

As you requested, the Massachusetts Natural Heritage Program has
reviewed the vicinities of seven Department of Defense properties
in Massachusetts, which you described by telephone last week.
We would like to inform you of the following occurrences of rare
plant or animal species populations or significant natural
communities within the specified radii from each site:

Site/Radius/Map quadrangle Occurrences of Rare
Plants & Animals Comments

Hanscom Field, within two Several current or Already protected
miles, Concord. historical rare plant

and animal species
within Great Meadows
National Wildlife
Refuge.

Prospect Hill Radio Dry open woods Keep activities
Facility in Waltham, habitat; unusual within fenced area,
within one mile, Concord. plant species occur stay away from ledges.

east and south of Habitat may be getting
summit on more open overgrown.
ledges. None currently
considered rare.

Great Neck Hill Air No known occurrences.
Force Cambridge Research
Labs, within one mile,
Ipswich.

(more)

Division of Fisheries & Wildlife 100 Cambridge Street, Boston, Mass. 02202 (617) 727 -3160
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Sagamone Hill U.S. No knomioccurrences
Military Reservation,
within one mile, Ipswich.

U.S. MIlitary Reservation Historical rare Inhabits wooded swamps
Natick Lab in Maryland, amphibian species and moist woods. Rare

within one mile of record Blue-spotted in state and vulnerable
perimeter road, Concord. Salamander, 1964: during early spring

Ambystoma laterale. breeding season.

Fourth Cliff USAF Current Tern Colony
Reservation, within one with two rare bird
mile, Scituate. species:

Least Tern 55 breeding pairs at this
Sterna antillarum site in 1983. Threatened

in state

Piping Plover 2 breeding pairs at this
Charadrius melodius site in 1983. Endangered

in state.

Major migration A species of special
stopover in Mass. concern. Critical
for rare bird feeding habitat for
species: depositing fat reserves

prior to nonstop flightRed Knot t .Aeia

Calidrus canutus to S. America.

North Truro Air Force Current occurrence Threatened in state.
Station, within one of rare Prickly Pear
mile, North Truro. plant species:,

Opuntia humifusa

Historical rare Sandy pine barrens, sand
plant species record hills, siliceous rocks.
Broom Crowberry, 1904: Threatened in state.

Corema conradii

Historical rare Threatened in state.
animal species Breeds in old-growth
record. Hoary Bat, forests, may frequent

1891: open spaces during

Lasiurus cinereus migration

h4
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Please note that locations of current rare species populations
should not be publicized to prevent inadvertent damage to their habit4ts

through collecting or visiting. Further data on these areas may become

available as our inventory expands through ongoing research and fieldwork.

Thank you for consulting the MNHP. I hope this information is
useful in your assessment of these areas and that you will call us with
any questions. For future similar data requests, we ask that you send
a brief summary of the proposed actions and a copy of the appropriate

sections of the USGS quad(s) with the areas of concern outlined. Please

allow two weeks for our response. A User's Guide is enclosed with
further details about the Program.

Yours sincerely,

Alison Sanders-Fleming
Environmental Reviewer

ASF:phb
Enc.
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Well Logs and Groundwater Analysis Reports for

Monitoring Wells Installed at Hanscom Field
(Weston, 1983)



0TEST BORING LOG

cases"_ _ _ _ _ _ _ _ _ BO R IN G NO . & .-/
, POJECT V ,fls o - L j.,m .,J SHEET NO / OF 2.

CLIENT: U.Z -o JOB NO. J. ,O9/-

BORING CONTRACTOR : -D . /; 1 ELEVATION /30. Q

GROUND WATER: CAS. ISAMP CORE TUBE DATE STARTED /121, .,7

DATE TIME WATER EL. SCREEN TYPE -.S .,. - DATE FINISHED ,. -

/Z12 2- 1'.a 7. /0'o , 6 24 DIA. /DRILLER 40). .

/V23 0 3 -7. rCI,/A01c WT INSPECTOR Z)
= / ~FALL " io -

SAMPLE
WELL b '--- "l C L A S S I F I C A T 1I0 N REMARKS

CONSTRUCTION LOWNo. TE .CLASSFICATIONREARKS

'4 .)! 'osv. G/,'y4A0-8 --
I 

a

I I - -.,od~7
-I- /( C2 J).4-' i ". d " e ,0

I,A,

A-0 wKA'/da '

F I
*I ri.

-- 14-

2 S

4- -/ u " ,,/ f2,D/& -t'o, ir ,, d" dj4/wl a.-k-I ; Il-- ,. 4 S4 ,d-

2. ,; if-"a- C ) -1 A d(ied

t to

- I

-" _J

- . ___ 7A;, .A + .r/ ,,F/,- , & ,t'/

I, .. 4 #724'.. 'Z' 3"27 I ( 4:", " Ld M" 7-

i, 
C xA, Alu

( '_ -7 ,7- i.. --"17



TEST BORING LOG
BORING NO. CA)-/

PROJECT. PI0LWmDIa & r A L. o-*#4 SHEET NO. Z OF 2..
CLIENT: , _,o_ NO. __(_ a_ 9 /.-

WELL I-
CONSTRUCTION NO.i a t C F I C A R1 0 NR

1 INCHEsREAK

' ' i/0 " 115 6kas c.' 17'z.Y, , r . .44d..

,/ - , *1 .. .n--: -o

I,#

so ~ ~ ~ ~ k -ix /~'o aax ltaw(,'i''

'. -

' I- i "- FI "/YtO , ,, C4 ,Z -" '7

LG - - . - ,:,,,L. ., ,f,. .. i

SS,-.$U 4 4; L, -,A.

- ---

'I,i 
_,

-f- L4 a c 4 o .

mI 1*4~ 14a~'~' cl ySt4

,,4 -,ea j -aux 4

I 1 -74y'~

jP

mo .. - /7 6-

S,/4 LTLL TC i 6kr0co'eye..
s -. c it~.~4

_____________ I

n i 20' /c-(s



TEST BORING LOG
BORING NO. Cf'z-///4

PROJECT : 4 , ,, ., , I',,/ / SHEET NO / OF /
CLIENT lee .o ,,. Sro,/*, oir eZ/ , JOB NO. e6Z e 2r./,2
BORING CONTRACTOR - , , "_,? . ELEVATION 17-j .-
GROUND WATER: CAS. SAMR CORE TUBE DATE STARTED /2./2 1...
.ATE TIME WATER EL. SCREEN TYPE DATE FINISHED
J2I, DIA. DRILLER a/.-(i~*~

'e WT. INSPECTOR 4). &, u4DWtj ,Jf'
/2/23 : e FALL

WELL SAMPLE
I . C L ASSIF ICA TION REMARKS

CONSTRUCTION N TYPE "w

,. d / 2 31'2.' C- ": 2 o .. t , .

.. -" ,-..-I 0 hAo..

"S ' ,.S) . P d " '- -'~~~~4 AA/1,4. C.,

i : I " " '

I I ,' . .

.,o6 A1 e' -, ., A.:

10

!S.4Y- ,,'---1.0

Its

-30-

.40 _

46 Azo" /

I _



TEST BORING LOG

PROECTBORING NO. Cw~ a.
PROECT:Pp,6,,-d4ta~lo' 6bt- 4,4J.-k) SHEET NO / OF/

CLIENT elc , e-= - 1,4CCIA*1 -LLj) JoB No. Q~6,2 005/1

BORING CONTRACTOR A444A4e ELEVATION / 6.i
GROUND WATER:- CAS. SAMP CORE TUBE OATE SARTED 122-91t=

DATE ITIME WATER EL. SCREEN TYPE _ _______DATE FINISHED / ?L
-Z~ 7 ,I/)DA- DRILLER_ _W. #4J

COTUCIO'~ rd WT± INSPECTOR 0 jd')wwC
;0 . FALL -_ _ _ _ _ _

C LE CA S SI FI C ATIO0N REMARKS

10 1kW - %

4-4b

SC ASSL T__ +

- 3-0

3 l

A 5s 1- - n



TEST BORING LOG

BORING NO. -40-3

P ROJECT: /~,~L *f SHEET NO /OF/
CLIENT : -e,"6'"t - , , ' . - " JOB NO. ,:

BORING CONTRACTOR .'_ELEVATION - .

GROUND WATER: CAS. SAMR CORE TUBE DAT ARTED /Zi2 ' :' t

DATE TIME WATER EL. SCREEN TYPE DATE FINISHED /Z a/2-
DIA. D)RILLER I 47- a

i£/Lad -" , C WT, INSPECTOR .

- - FALL

WELL - ION REMARKS 0
CO NSTRUCTION . NO. L A SLOWS I TR

-- o ' ,- -'d

-
3.6

- ;i", H .. S*,- ,., ,: J

10---g 7

-/'-F 'iv;'

S-,u xAmo t 2 , 1J4
j4 i- 7.

"- ;.' -, -3 -

( '2 ra L, as.4o~

8"dA V71e .714.

444



TEST BORING LOG -

BORING NO. CLQu Z4
PROJECT " ' . HEET NO. / OF_/._ _

lwCLIENT:- . - / - JOB NO. d26 90? /3
BORING CONTRACTOR '- " . ,/,4 " - -- ELEVATION- / .-

U GROUND WATER: I CAS.. SAMP CORE TUBE DATE STARTED /2-/2/P,.. .
SDATE ,T E WATER EL. SCREEN TYPE I DATE FINISHED I.{I-4/L

01AW . DRILLER 41 ~ --o N - W T. ' INSPECTOR ). ,Io,: ,,? "

WELL - FALL
SAMPLE. ...

LOW Sl C L A S S I F I C A T I0 N REMARKS
ICONSTRUCTION NO.YP

.3.
5 ? -6-oNiWCNi $4 007 4 IrI

-10

"7 , -.... i . -C, "

-. to

03

.40

0* - !~

4

-F--t -'.



TEST BORING LOG
BORING NO.&Z-J4

PROJECT: P 4p" /Ajwo(,-v2 ,A. 4 , SHEET NO / OF

CLIENT: " - ,', - t' - A/e, A JOB NO. 467 2 9o,"7
BORING CONTRACTOR - ELEVATION / 11-57 ' -
GROUND WATER: , CAS. SAMP CORE TUBE DATE STARTED 12 14 2
DATE TIME WATER EL. SCREEN I TYPE DATE FINIS HED 1/ /V L

-7, -S 80 OIA. . =DRILLER W. Coo#-.,

_ 12 ~ A 5.2.. W~C. I T. INSPECTOR ,4(. tli

- I IFALL
SAMPLEWELL Z$-

WEL C L AS S I F I C A T I O N REMARKS

.CONSTRUCTION NO. LOPE INCHES
-~,20-

.51,9CUrre , C4^q* r
1

4 i

,..- . } " lA &-/IT, - o '( ".4.6

- , -.. .rO co,&po.,,,r - 4/

- L -.hr.J £....L. O ~4J"-,,, L .t e(n

- : " ic---- - /6.,,, :
. . . - -/'~/ sa 4",-,"/

. L_,_ 85 /Z/ ,,-r / ~ *ees-'

7.- - -7 Sf'Wf.) 12r~ XA * J ID, d

* OTTAWO 4 2-27 e-e4C,'M 77CC.. ce-.r-

S5 6 --
f3 C Ica," ..

v/d
5A S,4 L

9rA4 j~.), A/u

* t~** 4.*~'/~J,4 5~ ~ a~.t'J~*/'~ ~aV4-1q

?j1L.O J/Z'

0444a1pc; (2 -7

-30

-40



K.

TEST BORING LOG
BORING NO. C'.

PROJECT L~/~2AMQ ec&Ut{ ; SHEET NO. IOFI
ft- CLIEN L)*s '0/e .ee J0O3NO. 062 7TO 6/3

BORNG ONTW~ -O, 101P1,44eELEVATION ' ep
GRUN WTE:CAS. SAMP CORE iTUBE DATE SARTED, /12. 24e~L

/zz * D.0. A. D " RILLR LaC. e
4,f SCH -4 Vc. W T. -"INSPECTOR /Q. &J01-ousf

0-wC LA SS I FIC A TIO0N REMARKSCONSTRUCTION wi NO 0OW E

.41 0~ 7 4JJ L.)4-Pd.SI 7S

lei 2-q

-~~~C t)C4'1 rd. c w+ nLos
111 A. o; 7

/rd r"

bss E~3?

23(
- 01l

-4- /4.-r-4.a 0

/J.. , 'v A It / .

0.3



TEST BORING LOG

BORING NO. CAA-SA
PROJECT uk"WML- IZ&,-Lf _ ,/ SHEET NO I OF i

CLIENT: " Al CC ")y 4/ JOB NO. 0 ?O -/
BORING CONTRACTOR " L I / #' / - -"- - ELEVATION /Z-;,,-4

GROUND WATER: CAS. SAMP CORE TUBE DATE STARTED /Z 23/?2.
DATE TIME WATER EL. SCREEN TYPE - DATE FINISHED I2.Z.3/,

A[Z23 400 .0 O'. DIA. DRILLER VtJ, CApqT

1z" I000 0 SCH 2 IOVC. WT .- INSPECTOR IV. L JOCC..
FALL

SAMPLE
WELL C F -I C A T N REMARKS

CONSTRUCTION 'W. NO. TYPE "oI C SSIAOR
0 - -

Id4C t4** OT'5-4* 2Evt 4C

-3-4I

/ /

!. . .o -, - -

L as 4racQ Q Y.dV.P - CoAi 4 m %ta li 4 I
.-- 33l.o-

. "7-viS W4- c -n
4A ~ ~ t~ I- q-10 4-0 0

$~a 21. h L&C.S~t PPh~~

IS-o -q I - T~'* )1N"A 3apf"'
S I--

ZS 2 0 's-I _ _ _ _ _ _ _ _ _ _ _ _

30 
I.-

.36O

* .40

.1S4



TEST BORING LOG
low_ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ BORING NO.c 6cW /,

PROJECT ?e"*;;'riu'-a#V ~ZLvj/ t4 iz~e7 e- A.1
'. SHEET NO / OF ?

CLEN - ; ,d4 JOB NO. ~ /
BORIG CNTRATORELEVATh.JN /Zev. 4:

GRONDWATR:CAS. ISAMP CORE TUBE DATE STARTED- 2./siz
DT TIE WATER EL. SCREEN TYPE O ATE FINISHED /1"//'..

sawE __DA.DRILLER /*. t"A.~
tINSPETO -' ..

-~P P____ W__ T._____ C

-SAMPLE

WL OZC LAS S I FIC ATIO 0N REMARKS
CONSTRUCTION ia NO. TYPER

/ ~ ~ fp S - dh.-74o "'Z

7- rI

/o a -. ,c 4

po -/ i 4

II--

144,449

o . sads)'



IBORING NO.
*PROJECT.SETN.4 O

- CONSTRUCTION No. SLOS (NRVARK3

%13

I-.



TEST BORING LOG

BORING NO. CJ-4
PROJECT /(:A-4/Jf/ , ,t t,,x. .~l/A..4/~-....e fl/4LUk ),SHEET NO / OF '

_4 CLIENT: 110Q 40_/d1E-~C~) P2 JOB NO. :' f 057
BORING CONTRACTOR , 97,41.ew ELEVATION /Z...6)
GROUND WATER: CAS. SAMP CORE TUBE DATE STARTED /o - -

DATE TIME WATER CL. SCREEN TYPE DATE FINISHED 7
, ., ,tu DIA. / ,'. DRILLER A;..,  Iu, . -,

.- JL W T. INSPECTOR .) ,,i /

i -FALL---

SAMPLE""
WELL "Zb.

"

b'-w C L A S S I F I C A T I0 N REMARKS
CONSTRUCTION w NO. I"0P .

-30

.40

-40_ _ _ _ _

,..,c' vs O io l

• -, ,- -B ,: :, "!.:-

"s .iS

-t4 1S

O N~n. .0

wS



0I TEST BORING LOG
B3ORING NO.QJCZA 7

- PROJECT - A--, Lf~,~~e LIWZfX e)49A/ SHEET NO /OF
CLINT ~ q.JOB NO. Z

BRING CONTRACTOR . ,.' ELEVATION ,-?/ f

-GROUND WATER: CAS. ISAMP CORE ITUBE DATE STARTED 1/3z,'. 14rL

DATE TIME WATER EL. SCREEN TYPE DATE FINIS ED /I

1?3&- 2 Cb/.f1'.) DIA. DRILLER AV, *A* v

4'.L 7. go SCH Yj PJ'C. W T. INSPECTOR />, W00A1;0U

FAL

WEL Z-uoL7.L4.
1*- LOWS~l. Pt C. L SIF AT10NREAK

CO S RU TO '/.N .T P_ IC E

7-3

01

-s 
1,-3

* 430

46

_ma



TEST BORING LOG
BO0R IN G NO. leE/o?

PROJECT : zLA.&ir1A SHEET NO /OF/
SCLIENT: I . JOB3 NO. 46V e0

GROUND WATER: I CAS. ISAMP CORE TUBE DATE RTE D /Z/ 29/PL
DATE TIME WATER EL. SCREEN, ITYPE DATE FINISHED Z,

.2 p 41 6 IA DRILLER. UL (,) V

7/C FALL INSPECTOR DakU WCXLL

6lC LAS SIFICAT ION REMARKS
CONSTRUCTION & l NO. P .LW PIER

o 6 INCHES

A - 116I

LL

- -J __ __ __ _

* /j4- ~12.2

41.

08

430

I-3

-40



-, ,TEST BORING LOG

BORING NO. A/%.-.) 7*
PROJECT. IM'/l''"l /1/" SHEET NO / OF /F. CLIENT: 6AJ , "-re/,. - //..._. O-? P/,, JOB NO. "<ZBORING CONTRACTOR . / -_ELEVATION /Z 7
GROUND WATER: CAS. SAMP CORE TUBE DATE_ _ ;TARTED/Z/j_/_ _

DATE TIMr WATER EL. SCREEN TYPE , DATE FINISHED / ld/ :IA. D RILLER 4d.. A--.

-C 0 .WT. ;b PIC- WINSPECTOR ). '

AL__FALL

SAMPLE
WELL - -

- CONSTRUCTrON .w' O. TYPE . CLASSIFICATION REMARKS1 . INCHES

0 - -

. _ /S

. /70

.32 3

./7.

0

r -



bw TEST BORING LOG
BORING NO. FI

PROJECT: Av Z/ s He= SHEET NO /OF/

CLIENTc'~'..Z4 JOB NO. dae,5Z-IF
BORINGCONRACTOR__3_Z.._____________w ELEVATION /Z2 "5

GROUND WATER: CAS. SAMP CORE TUBE DATE SARTED /2-.3 IF L
DATE TIME IWATER EL. SCREE jTPE DATE FINIINED /21 "F:
.21ZO (1' .7 1 7 DIA. DRILLER id Q).

-e ,.A7,y ; PVC. WT INSPECTOR Z) Wcoi.4xl
- - - jFALL

SAMPL E
WELL C - CA S SIFI C ATIO 0N REMARKS

CONSTRUCTION &. NO. Lows PtUl
it10 INCHES -

ss 9-11 1 OM

I ~~~~3. .3 d' Icaa~ ,12. ~jt7d
-~~~o 7Aw. '.'

- - I3

- -is

.0

-30

.40



, - "-'TEST BORING LOG
BORING NO. 4d./

- PROJECT f- et ,,,' ,,-.4 "g4Y / , ,SHEET NO / OF /

CLIEN -Y ~ 0Ve2?Ce- /'JOB NO. ~2~Xi
BORING CONTRACTOR A/ _ r2- , r ta el" ELEVATION / r ,, /

GROUND WATER: CAS. SAMP CORE TUBE DATE STARTED /,.4 -

DATE TIME WATER EL. SCREEN TYPE a DATE FINISHED "',. v,3
a. DIA. - - . DRILER A/42

WT. - - INSPECTOR , .J

SJ FALL 5 --

SAMPLE
WELL C L A S S I F I C A T I0 N REMARKS

_ CONSTRUCTION 6 UDOPCA I A O

7_0 6urj INCHE6S os

I i "" , s

- i I

I0

-I$

--0



K TEST BORING'LOG -

BORING NO./K--
PROJECT SHEET NO. OF

CLIENT: .5- ~~c3 JOB NO. 'i>Y

BORING CONTRACTOfr c/E -1w ELEVATION za
GROUND WATER: CAS. SAMP CORE ITU1SE DATE STARTED //"4^ "

1TE TIME WATER EL SREEN TYPE - IDATE FINISHED *'.

- dz. DIA. DRILLER 2/r-'-.

L WT. I IW T.INSPECTOR'.-v-r

SAMPLE FL

WELL-- -

CONSTRUCTION w CO LW Af CLS S I FI CATIO0N REMARKS
o2 600I1495S

-10

to

35

04



0 TEST BORING LOG

__________PORING NO. A-8-3
PRJETSI4EET NO ,OF

AV44s/) -/: A-SQ JOB NO. 0

BOIGWOTATORE SCEE TPE ELEVATION 1/? 7. r

GROUND WATER: CAS. SAMP CORE TUB3E DATE SARTED/ /4f, P
DAT T I WAE EL SCEN TPr_ DATE FINISHED i/4c/F"

1. :S 0 DIA IDRILLER 4,4. cs

-~ TI INSPECTOR ALJ4 40~G&r
cjN~r' FALL _ _ _ _ _ _ _ _ _

SAMPLE
bwsmC L AS S IF I CATIO0N REMARKS

- CONSTRUCTION 4't NO. LOWPE P
0 6 MCS

- -/0 49n -

_____ L.sic

.40



TEST BORING LOG

BORING NO. 4-

CLET rJOB NO. 6.
BRN OTATr ELEVATION

GRONDWATR:CAS. ISAUR CORE TUBE DATE STARTED.,/c1/ a ?.3

DIA. DRILLER ,q-/, )c~cw2cc-
_________W___T._ INSPECTOR D

- J~~~'iG- FALL

C L S SI F C T 10 NREMARKS
CONSTRUCTION NO. LOWPPE

OUt ~ A0 S S

-e KA

- 21

- .30

.40

-4.

low



TEST BORING LOG

BORING NO. Ad- z-
-PROJECT 6v )k SHEET NO /OF/

CLIENT: JOB '6'eoflf~ 0 NO. io> .. 47' 3

BORING CONTRACTOR: A'4n I j )e - - - -r ELEVATION /Z,

Ii -GROUND WATER: - CAS. SAMP CORE ITUBE DATE STARTED //%
DATE TIEWATER EL. SCREEN TYPE .1 &DATE FINISHED "-A2

DIA; -t - -DIL E 4 ., ,:.':T

~ WLLT -- INSPECTOR . j'-:

WL b SAMPLE
WELL z.o. pe - ICAT1 REMARKS

- -CONSTRUCTION NO rP LOWIPCASIFCAIO

O -nv

* Nautisovb rlo. d44*m st

-5



* Vv I~y1TEST BORING LOG
SBORING NO.fl !d-4

*PROJECT T/4'efi&7h-a'-L4 G4c'&Qn 10Am~ r ~e J/AQ,9-el6 V SHEET NO /OF/
CLIENT -~ AS iJOBNO. a a aJ~o/?

*BORING CONTRACTOR : A ,1-1 zRef-r - -ELEVATION 12-0,-
AGROUND WATER: CAS. SAMP CORE TUBE DATE IARTED ///J t'/jIDATE TIME WATER EL CREEN TYPE DATE FINISHED l,'4l e-l

/,s -. DIA. DROILLER Ad4C~e
-,6 - j WT INSPECTOR s). Weaboe~w4j

Afe FALL
* - SAMPLE

WELL-- -RERS

CONSTRUCTION ~NO. CLASSIFICATIONs

'a.o

NAP-

tU 2

01

-40



TEST BORING LOG

BORING NO. -,dl-4
PROJECT : lp-70* -G,, ''eA k, SHEET NO / OF /
CLIENT is ,e. - A'S A4L? JOBSNO. 0 .
BORING CONTRACTO , A /A A"'AC" ELEVATION / 7-0, -2
GROUND WATER: I CAS. SAMP CORE TUBE OATE ITARTED /,.'
DATE TIME WATER EL. SCREEN TYPE D1 . I- ATE FINISHED ,/l/,Vl e4

/,g' O.). IA. D DRILLER A/ ,t ,rt,,eAF
- - Aj WT - INSPECTOR 4), w Wo.o oW

- F- - -ALL

SAMPLE
WELL Z--Rb.'b C L A S S I F I C A T 10 N REMARKS

CONSTRUCTION "NO. IO E C IS I

tN- A -P Q L

low

44C tLL q 4.

gi, I L .0. ~

bin.

IsI

I,

646



*- TEST BORING LOG

-CLIENT :S 
I g -

" e-,BORING NO. 4,6- 7

BORING CONTRACTOR ..' / ': -" "'!C CAS /-S ' OELEVATION _./ 'C, .2

GROUND WATER: CAS. SAMP CORE TUBE OA4TE STARTED .*2

OATE TIME WATER EL. SCREEN TYPE -I AOATE FINISHED / t/ ',

F #. WTIS-ET

- WEL C L A S S I F I C A T IO N REMARKS

CONSTRUCTION 4 INCHS

'20
d• J "

a -

0=

* °I



TEST BORING LOG
BORING NO.A-3

PROJECT: & ~ ~ SHEETNO O

CLIENT: /.,A.,Z - '.t t) JOB NO. .;2-/

BORING CONTRACTOR p i," 4F ELEVATION
GROUND WATER: CAS. ISAMP CORE TUBE DATE STARTED/ c.

DATE TIME ATER EL...SCREEN _YP DATE FINISHED /
-~ 7 '2 DIA. - - DRILLER lr-.r-

-A, WT INSPECTOR!) L.:

C L S SI FI C T 10 NREMARKS
CONSTRUCTION ~W' LOS t

-i Scq~

*-J~~ -s

02

-3



BORIN NO. ;{/

P ROUNDT WATER________ _FYAASHETN, O

- CONSTRCONRCO A ELVOIO /OWE P

GRONDWAER CS. SAM CRETUE AT STJATE ' ' 1.

SAMPLE
WEL AS I ICA 1 4RMAK



TEST tsRING LOG
__"___BORING NO. -la-4

PROJECT: /1/k i"Z-7 t---.A7Vt IL,/cl ir, * SHEET PO / OF -
ICLENT: -&/ / - - ", * " ' "JOB NO. O , "

BORING CONTRACTOR j4 ,e 0'A'A ELEVATION 12.,
GROUND WATER: CAS. SAMP CORE TUBE DATE STARTED /'! t '

DATE TIME WATER EL. SCREEN TYPE ".s - OATE FINISHE a /,Ip
-[--" i,-" , DIA. I [.. DRILLER Atz/ Fo IZC-

Lo FALLA
....L 2'.,.... WT. " ",C AINSPECTOR ,OL,/ lJSP-' -

SAMPLE
ga WELL mi- . C SREMARKSI-,,s C L A S S I F I C A T "I,6)',"""

CONSTRUCTION N No. T LOWP K m Pm

L. , - - aL.

* LL, ''

0

L ; F- "

"1'

I--

U°

40rM8, -

A0f

4.A
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ANALYTICAL RESULTS OF OBSERVATION WELL WATER SAMPLES
- a

L
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:.0

41IW

I V

OW7CO

do,

ow--

dr

SWw :s
*go



-19 I lAu 82

life:' UWA 0EHL/SA Ur ~j~
BrooksI~ AFS YX 78235

water -(Observation Wells Sampling Results) 20 Au~g 82
SPLC FROSO LA CO105

TC.U.V F@J4

Volatile Nalocarbons
Methodology: EPA Method 601 we 2 w.~.L. 3 ... V.. Li :s

-~OEM!.N 35576 35577 3SS7

BASE NO GP820163 OP82164 &P822165. 6182i6. 167
roroomND (0.2 ND <0.2 ND (0. 2 ND <0.2 ND <0.2

Bromodichloroniethane ND <0.1 ND '0.1 ND <0.1 ND <0.1 ND <0. I

Carbon Tetrachlor'Ide RD <0.1 ND <0.1 TRACE <0.2 1.2 2..

Chloroform __________ NO____ ND0.1 2 N D ND0.1 N D <' . N 0.1

ChloD ooethane ____ _________

1-Di imchooetane ND <0.2 NO '0.2 ND '0.2 NO <0.1 ND (0.21

1 ,-Dichloropropane _____ ________

1,1,2-Thletaon tee ND <0.1 ND '0.1 ND <0.1 ND*'0.1 ND '0.1 2

11,-Tichlororoan D'. D'. D'. J.L... tD'.

1,1,,2-Tichoroethane

Trichioroethylene ND '0.1 NO <0.1 ND <0.1 0.2 MtDco.1
1,2-Dichioroethylene . NO <0.1 o.4 .0253.

Results in, Mcrograms per Liter i,

LEOPOLDO L. RODRIGUEZ, Chemist ADRIAN SANCHEZ, Technician
Trace Organlics Analysis Function Trace Organic* Analysis Faanction
Environmental Chemistry Branch Environmental Chmistry Dranch

R~q~STSW AG!WCY *.iIg~d..) IN4D None Detete4I LOWt

Than The peteCtiorl
Limit,

ESOISGPpi TRACE Presmt but Ies O Ih:2l
Hanscom AF9 MA 01731 Qiantta tiajl~L

_ _ _ _ _ _ _ _ _ _ _ _ _ _ v1 0019 o sC I I N I LO OIof 2



Tog ti--, USAF O1HISA
- "Brooks AF8 TX 78235

rS aw-L.1 iO;N6ITY -DAT

Water (Observation Wells Sampling Results)

?t ethodology: - EPA Nethod 601 ", =:__ __" .... ' -*'.-:..

OEHL NO 35581 __ __ _ _ __ _ __ _

BASE NO " GP820168 ,

Br ooform N D 0.? 2 " "' "__ 
___ _

Bro rnod kchlorom et~hane ND '0.1 ___ ___'__ ___ __

Carbon Tetrachlor de . ND <0.1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Chioroetae .

•

Chloroform• ND '0.1I_ _ _ _ _ _ _ _ _ _ _ _ _ _

'" C h l o r o m e t h a n e "__ _ _"_ _"__ _ _ _ _ _ _"_ _ _ _ _ _

D bro~och lor orethane N D ',0 .1 - -' 
.:

" " I 1 .- D ic h io ro e th a n e _ _ _ _ _ _ _,__ _ _._ _ ,.__ _

I ,2-D ichloroet hiane _ _ _ _ _ __0.2_ _ _.___ _"

,* , 1 , 2 - D i c h l o r o p r o p a n e,__ _ _"__ _ _ _ _ _ _ _ _ _ _ _ _ _'__ _

€ ! s- l L3 D ic h lo ro p ro en . _ _ _ _ _"__ _ __ _.__ _ _ _

fl-. thylene Chloride ND '0.2 __ _ _ _ _ _ __ _ _ _ _ _ _

I, * ,2 ,2-Tet ach iloroet hane __ _ _.____ _ _ __ _ _ __ _ _

I , 1 ,2 ,2 -T e t r a c h lo r o e t h y l e n e N D < 0 .1 _ _ _ _ 
-"__ _ _ _ _ _

I , 1-Tr ichloroethane ND <0.1 __ __ _"__ _"__ _-__ __ _

1,1 I,2-Tri chloroethane . .
'

V oi I 
... 

t 

I Ia 
l o rb n

Tr ch i~oroe t.hy lene ND < . _ _, _ .__"--_
1h2-Dichloroethylene 601 

-

t0O
Results in Hicrograms per Liter

LEOPOLDO L. RODRiGUEZ, Chemst 
ADR<0N SANCEZ echncan.

Trace Organics Analysis Function . Tiace Organics Arnalysis Function,,
Environmental Chemistry Branch o 0hei/tZy .anch

" br""cITI aG" Pe """ 'e" ' i HD. None Dete<0.1. L.

ThanDcloothn NhD <0.cto

MTRA Presentltid NtO <0 .2

: ,. 
1 Nof 

2<•

- OEHL Fo, 7 Pmgvaous SSo0@M PW~. . 115. -1,1,2 -U.c" o" 
q" L .

' .T ri.--..-.._e n N O:_ -, "<O.- .. - . ; -: . . .- 1 .- - _ - -_ . .- - - , _ .. . _ .



LABORATORY ANALYSIS REPORT AND RECORD (Oenwrl) Au8

l~a USAF OEM LISA
Brooks AFS' TX 78235

SAMPLI IroCNT .1y;KMRCLIC

Water (Observation Wells Sampling Results)20Ag8
T^MF1c FROM 20Au 8

35570-35575

Volatile Aromatics

Methodology: EPA Method 503.
vi) W2 wai v

-OHL No. 35570 35571 35572 35573 35574

Base No. GP820157 GP820158 GP820159 GP820160 GP820161

Benzene ND 01.0 NO (1.0 ND (1.0 ND (1.0 ND '1.0

-Chlorobenzene ND '1.0 ND '1.0 ND (1.0 ND <1.0 ND '1.0

1 ,2-dichlorobenzene

-1 ,3-dichlorobenzene

I 1 -dichlorobenzene

Ethylbenzene . ND <1.0 ND (1.0 ND <1.0 ND '1.0 NO '1.0

4Toluene £i.5 TRACE <3.0 TRACE '3.0 43. £1.0

o-Xylene ND '1.0 ND '1.0 ND '1.0 ND '1.0 No 41.0

M-Xylene ND '1.0 NIT (1.0 ND (1.0 ND '1.0 ND '1.0

p-Xylene ND '1.0 ND '1.0 ND 01.0 ND (1.0 ND '1.0

- Results in micrograms per literL

LEOPOLDO L. RODRIGUEZ, GS-12 ADRIAN SANCHEZ, GS-9, Technician
Trace'Organics Analysis Function Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch

- ESO/SGPR
Hansco. AFb MA 01731

AMD *c vi 641, rCPoCE CEt. D@,ec 76. Iicis a OmeLIg



LABORATORY ANALYSIS REPORT AND RECOPD (GenaeflDAT

Water Obseration Wells Samlng Results)

Volatile Aromatics

Methodology: EPAMethd 503.1

OEHL No. 35575

Base No. GP820162

Benzene ND <1.0

Chlorobenzene ND 01.0

1,2-dichlorobenzene

I ,3-dichlorobenzene

1 ,4-dichlorobenzene

Ethylbenzene ND 0I.0

Toluene 3.0

o-Xylene ND 0J.0

m-Xylene ND <1.0

p-Xylene ND 01.0

Results in micrograms per liter

LEOPOLDO L. RODRIGUEZ, GS-12 ADRIAN SANCHEZ, GS-9, Technician

Trace Organics Analysis Function Trace Organics Analysis Function

Environmental Chemistry Branch Environmental Chemistry Branch

PEOu(ST ING AGENCY faild Aaf*ee)

*AM 0 19~PLAC211 @ENL P@If? 06C fSWHICH a OSO*LClE



7 - -- .--- ~:-l

2. LANIONATOPY PERPOPMIkC AOIALYSIS S. LAS SAMPLE AIUMOEN9 4. RUSQUESTI SANPLg ;wuwm

SAMP F. COLLECTION INFORMATION L. AT RCEvS v~ OTALK79

7. 1111 LISCRIP 7IOAaN

vl / '-. (Obser'Laiion well 3) ON-SI ANALYTICAL RESULTS

0. SITE LOCAI0%. O 9. F&.0410OTIE AT SITE 10. WCAT"Cot 00041 Ia. WATCR TZM It?.0 P.

eel UNIT: M
i. CG..a. ECio%1 1AECIO. 0441E OF COI,..EC?0e IS. REISULTS OF OTMER ONSITIL ANALYSES

13. SAMPF.ING ?Ecpi.NIQUE -IA. PI4ONE NUMOER0

1S. ACASON &OR SAk'SLK SUSMISSIOP.

ANALYSES REQUESTED AND RESULTS

CzA. PRMR eWATER STANOAROS (40SPR 141)

7 REVERVATION4 GROUP F PRESEOVATI0N GROUP C

x A It4ag, A TOT AL AL G/I. MAX LEv ALLWv ;rA Rmg UT TOTALj MOIL 1LV ALL'

01002 0 JA / 1 M ATEAS N(C~dm'Ii 10M/ARSENIC mdo) 4n

~i ~ r~~ 00CMc'z.PRESERVATION GROUP 0

CAD ILkl 10 ,- ,. 10. ;L /. LUoRI:,iL01 Ae &hIrbis "Am

CHR0C gC GIL. TURBIITY Ouu7A Unt.I.ni

MERCURY 2 is a(

SILVER _____________ ______SOAox

U. OTHER ANALYSES _____

ONESERvATION GROUP It_______ P09SERVATION GROUP G

PAR. &TER1 TOTAL jLG/L PARAMETER TOTAL, 04/m PARAMETERt TOTA" 14410 .

Coolt002Acidity. Mawid 0036Sllato A. 04

- p~ As CsCO, S04______
Acidify.Trefoi.A Suafctants omU

IRON 01045 coc03  00435 a As LAS 362600

MANGAESE 10S ~Alkeliti. Psholth
* - _________ -ls - A6-_ -As C&CO2 00415

ZINC 1092Alkalinity. ?ote.Ae
ZINC_____ 019 .#co 3  00410

CACUMA C 096Chiantis 00940

%CAGLSM as Ce M091 Ha*ms As ________ _______ ____

NIA\LIL * 100927 HaynC . Ac s

SRo.uc.. PRE[SERVATION GROUP J
POTASSIUM 0093, FlIttabl. (TOils 00 _______a P ARAU91

005W29 (SS 003

Realia.90500

specific-

I.ORANZTION REQUESTING ANALYSIS CH~EMIST

%.43 k-- 09ADPNSWUUW

OHL wro2~oa 2 90fAbL.. WAYSID &MAN Wit$4



-~1-4

_L a. L a.
Lj 0iN w w w w

cz~

LaJ ur

-e
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oj|O , USAF OEIISA
Brooks AFB TX 78Z35

ii SAPLE[ *OEMTflY ' C " iD T ll lVg

W4ater 14 Oct 1982
FROM - .' ., " MR

Volatile Halocarbons

Methodology: EPA Method 601 ' " -.' '

OEHL NO 43514 43511 43520 . -526

BASE NO GN820179 G820181'! rN IJS 7 0

Bronoform____________ ____

1 Bromodichlorome.thane - -

Carbon Tetrachloidde ND<0.1- ND<O.1 NDO.1 " ND<0 "IO.I

ChIproethane .... __<_.1___

Chloroform.. ..__ _I

I Ch loro methane ._.

Di bro ochloromethane :_ _ _

T 1-Dichloroethane .__, •...__

1,2-Dichloroethane
T 1,2-Dichloropropane_.....ci - 3 D i c]hloropropene ,__ _ _ _ _ _ _ _ --__ _--__ ___" "_

tethylene Chloride __-

1 i * , 2,2.-Tetrach.loroethane __ _ _ _. 
___ _ __ _ _ _

1,1,2,2-Tetrachloroethylene

l,1l,-Trlchloroethane _ _.

i,1 ,2-Trichloroethane

Trichloroethylene , 11 21. 4n NP<O 1

- is -1,2-Dichloroethylene ND<O.1 1.4 ND<0.1 ND<O.J ND<O.1
Results In Micrograms per Liter

be 
, b

LEOPOLDO L. RODRIGUEZ, Chemist ADRTAN SANCHEZ, Technician

Trace Organics Analysis Function Trace Organics Analysis runction

nvironmental Chemistry Branch Environmental Chemistry Branch

'EQUEs TING AGbCY e.V.,,dd,,.. ND. None Detecte. Lest

Than The P petectiorf
., ~Limit, . ,

ESD/SGPB a
Hanscom AFB MA 01731

TRACE. Present but lest txJ Jb
quantitative r i"l

i..EHL fo°. 7 P0'evuouS oIT1oN WILL ug USCD *" *'



LABORAYORY ANALYSIS REPORT ANDR RECORO0(General) 1S

T~s FROM, USAF OEHL/SAKBrooks AFB TX 78235
IAI L IC V1

'Water 14 Oct 1982.

TCT FORl

Volatile Nalocarbons

12Lethodology:- EPA Method 601 ____

*OEttL NO 4t352L 4352 ___ 35~j 435i1

Broftofofl _ __ _ ___ _ _ _

Carbon Tetrachloride . ND<0.1_ N<.1.. 100. ..iflQI.

IChioroethane _____ _________

Chloroform. ____

uChoromethene___________

Di bromochloromethsfe_____ _____

J I.-Dichloroethane__________
1 ,-Dichloroethane_____ ____ _________

1 ,2-Dichloropropane_______________

*cas-l,3-Dichloropropele__________
Methylene Chloride__________

I ,,2,2-Tetrachlormethane ____-

1,1 ,2,2-"etrachloroathylene____ _____

I1,,-Trichloroethane _____

1 ,1,2-Trichloroethane ____ _____

LTrichloroethylene 2q -21 MUD. I .*I
CI-0-ihootyoe24.3 8.6 ND<O.1 ND<O.1

esu in Micrograms per Liter

LEOPOLDO L. RODRIGUEZ, Chemist ADRIAN SANCHEZ, Technician
Trac Orarucs nalyis uncionTrace Organics Analysis Function

~Envronmnta Cheisty BrnchEnvironmental Chemistry Branch

LIUS N AGENCY Wefoi A di.D. None Detected., Lest

ESDISGPB Um1%.

Hanscom AFB MiA 01731
TRACE. Present but test 0.3A 1
Quanttative jjail

JEHL F PIREVOUS EDITION WILL 69 USED ' 1



LABORATORY ANALYSIS REPORT AND RECORD (General) AKOt18

AMPLE7 14 Oct 1982

~. : TEST FeOR

QEHI NO BASE NO 19/1-

43515 GN820180 ND<1 .0

43518 GN820182 Trace42.0

43521 GN820184 -~ Trace<2.O

-43524 'ZN820186 ND<1.0

43527 G14820188 Trace-c2.0

43530 GN820190 4.9

43533 GN820192 4.6

43536 GN820194 ND41.0

43539 GN820196 Trace<2.0

ug/L - Micrograms per litre

Trace -Present but less than the quantitative limit.

NDO None Detected, less than the detection limit.

-12 -, Tecnicia

LEOPOLDO L. RODRIGUEZ, GS-1 ADRIAN SANCHEZ, GS9,Thnca
Trace Organics Analysis Function Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch

* REQUESTING AGENCY (Maiting Addess)

ESD/SGPB
Hanscom AFB MA 01731

AMD 641 REPLACES OguL. FORM 7,0D1C 7S, WHICH IS ODSOLETE.



2. LABORATORY PCRFOR MING ANALYSIS S 5. LAB SAMPLE NUM9ER - 4. REOUESTOR SAMPLE NO

_______________ ______________0008504.. Q~ 0 3
SAMPLE COLLECTION INFO1IMATION 9. DATE RECEIVED MY 4. OATr ANALYSIS

LAS COMPLETED

7. SITE 0ESCRIPTION\* 3t

w / 1 .1 ON-SITE ANALYTICAL. RESULTS
SI LOCATION , TA 10* ATHER 0041 1. SWA.TfrT9MP 17. PH Is. ISl at

go*" . . 000_0 00400 00__0
*AL./MIN *C UNITS MG/tL

It. COLLCTION DATEC/PERIOD 16 COLLECTONS NAME IS. RESULTS OF OTHER ON-SITU ANALYSES

S& 2AMPLING TECHNIQUE 14. PHONE NUMBER

.9. REASON FOR SAMPLE SUISMISSION

ANALYSES REQUESTEO ANO RESULTS
PRAISRVION GROUP A PRES RVATION GROUPF !5.(SPRESERVATION GROUP-;'

PARAMETERN  TOTA
L
J MWI'L. PARAME'TER 010i TOTAL . /PARAMETERq TOTALl MG/l.

"3Chemic,' Oxyen, 0340 ARSENIC 01000 000 2 BORON 01022

Demmtd a __ ___ _

Total Orgc 00680OON,
CARBON as C 0 - -0 0 Dissolv 01

CADMIUM 01025 01027 CHLORIDE 00940

PRESERVATION GROUP 5 CHROWUM 01030 01034 COLOR 0000

PARAMETER TOTAL
T  

MG/L __RO_____ 0 - _O-O__00 Ut

OIL is GREASE CHROMIUM 00 UOIDE 00951
FREONIR Method 00540 * Hesavnlnt 01032 ____ _.

ICOPPER. 01040 01042 Residue rU. 051- ___________ tetebo (TDI).Il

PRESERVATION GROUP C R...Ao Non 0053

PARAMT TOTAL MG/L IRON 01044 01043 Fut'(' It, 7
AWtONZ so N 00610 LEAD 01049 01051 Mosidbe sob0-- .I., - . ozol, . -q
MITP.A 78 as N RoM.9
Cd Reduct. Method 00620 MANGANESE 01056 010SS Veel. 00505

N12RITrxas.N 00613 MERCURY 71590 71900 Mpcle00093 m -o
_- Conductance

NITtOO Mae LN 00625 * NICXEL 01165 01067 * S$O00945

PHOSPHORUS 7050? SELENIUM 01145 01147 SURFACTANTS 35260
OrtoP04aP * as LAS

P OSPHORU 00665 SILVER 01075 01077 TURBIDITY 00076 Unitsas Is *

ZU4C 010O90 01092

PRESERvATION GROUP 0 CALCIUM 091 00916 , iL,.. L\

PARAMETER TOTAL M/L 55 Caa I &I

MAGNESIUM V 7,,.
CYANIDE 00720e 00925 00927

CYANIDE Fre.AU 9 3 • 
_  

_

Amnable to Cis 00722 POTASSIUM 00933 00937 -- ,, f- ._ k

SODIUM 00930 00929 * SpA M j Z M ..

PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAL ____________ PAAETER______

PHENOLS 32730

1. ORGANIZATION REQUESTING ANALYSIS CIEMI:T
S.s l .... .... .. G .., ..... -

-APPROVED

OEHL .10"Mol NON-POTABLE WATER ANALYSIS



2. LABORATORY PERFORMING ANALYSIS 2. LAS SAMPLE NUMIR* * - 4. REQUEStOft SAMPLE 140

SAMPLIE COLLECTION INFORMATION * LA COT 11!RVDMLED

7. SITE DESCRIPTION

141CII All'A472e lomeaTp ON-SiIE ANALYTICAL RESULTS

GAL/MNH* UNITS MOIL
It. COLLEtCTION OAT6/PEKRIOO 1S. COLLECTO@WS NAMR 1S. RESULTS1 OF OTHER% ON.SITZ ANALYSES

18.S SAPLN TCHQU 1. S010C

1S. RICASON FOR SAMPLEL 9 IISPHONENUMB
ANALYSES REQUESTED AND IR ________________

PRCSRRN ATION 4 POUP A : Y .1 S RVATIgN GROUP PRESERVATION GROUP a

PARAMETER TOTAL- MOIL PARAMETER 0I8a TOTAL JM PARAMCTER TOTAL * MG/L

Chemical Oxygen 0034 ARSENIC 01000 100OO2 1 MBRN01022
Total Orpnic 00660 BAIUM 01005 01007 BORON, 01020
CARBON asaC jp _____ - - Dissolved-[ __CADMIUM 01025 01027 CHLORIDE 00940

PRESERVATION GROUPS CHO8U 01 1) L 6 CLR005nt
PRAMETER TOTAL MOIL COLOR_0_0__

OIL * GREASE 059 CHROMIUM 013 LOIE 00953.
- FREON-IR Method 005 H*xavlI 0 1032_1_FLUORIDE

j jCOPPER 010 01042 Reiu PU oosis

PRESERVATION GROUP C eiamn
rOTA U/L RON 01046 0104 R.d:on 00530

AMOJ soNX 00610 LEAD 0104 01051 X0@foIm 00500

NITRA Tas N 010te105 ditoso
Cd Reduce. Method 00620 MANGANESE 015 15' 00 t

NIRmI Seem. 00615 MERCURY 71690 71900 Specific009
Conductance 000 _______

me~I KLAN 002 NICXEL 016 0107 L04T 00945
NITHOOEN 0a0. N00062

- PHOSPHORUS 70507 SELENIUM 045117SURFACTANTS 35260
O~hP04 asP 0 ________ - -I MBAS*a LAS

PHOSPHORUS 00665 SILVER 01073 01077 TURBIZDITY 00078 Units
asp ______

ZINC 0109 01092

PRESERVATION GRIOUP 0 CALCIUM -
PAAMTE TTA Msl SCo 0091S 00916

MAGNESIUM -

CAeaIID t e, 00722 POTASSIUM 00933 00937 a _____________

__SODIUM 00930 00929

PRESERVATION GROUP 9 4 . PRESERVATION GROUP J

PARAMETER TOTAL -/ -~PARAMIETER______

PHENOLS 327301

I. ORGANIZATION REQUESTING ANALYSIS C!IM 18T-

~ ~ * ffyIE"~ED eY

APPROVED Sly

OEHL NOV76'1 NON-POTABLE WATER ANALYSIS



3. LANORAIOftY PCFRIQANALYSISS LAB SAMPLE MUM§ER. 4. RCOUCSTO14 SAMPLE NO -

%w 000011.. .005

SAMPLE COLLIECTION INFO14ATION Iva REC 0ES . OAP ANALYSI$

- . SIrE 0ESCRIPTION\v

____________________ -- N-$OTE ANALYTICAL RESULTS

L * .7 ~0S**j*00010 @0400 ago*g

It. COLLECTION DATE/PERIO ISao COLLacTOPS NAMC It. RESMULTS OF *THEM ON.SITC ANALYSES1

13I. SAMPLING TCCHNIQUE 14. PNON6 NUMBER

IS. ^CASON FOR SAMPLE9 SUmISISIOw-

NPOKS
________________________ANALYSES AEQUESIEO AND RESULTS 4

PRKSIERV ATION GROUP A PRSRA IONI GOUP F .. 9 .92RVAriom GRou-h-'

PARAMETER ToTAL1 MOIL PARAMETER CIS$ TOTAL MI 'Ar ETEaRa I ToTAL Me/I.

Chemical Oxygen 00340 ARSENIC 01000 01002 BOONs 01022
Demand 1 1______ 0 1

Total Organic 00 ARIUM 01005 0100? SORON,
CARBON as C _______ _____Dissolvd 01020S

ICAD6IVUM 01025 0102? CHLORIDE 00940
_ _ _ _ _ _ 1 40___ _ _

PRESERVATION GROUP S HOIM OOO003 OO 0S ntPARAM.ETER TOTAL MG/I. CRLU 13 13 OO 00 nt

- OIL & GREASE 06 CHROMIUM
PREON-IR Method _________ eint 0 1032 PLUORI 00951

CoppER 01040 01042 Rsst F 0051

- ~~PRESERVATION GROUP CRui.40
PA A i E O AM /. IRO N 01046 01045 00 5520Z"

AMOMAi a. X 00610 LEAD 01049 01051 fteem" 0050

NITATE. * N
Cd Re&Aet. Method 00620 MANGANESE 01056 010551VUh05 ~
NITPJTEC of X 00615 MERCURY 71S9" 71900 SpOeccP

________ *Conduao~ne

rOTAL K ELDANS
- NITjr'oEN &@ N 0062S NICKEL 01065 01007SLA7 091

PHOSP'HORUS 70507 SELENIUM 01145 01147SUFCAT 380
Oath. P04 as P MRA as___ LAS____

PHOSPHORUS 00665 * SILVER 01075 01077 TURBDImTY 00076 Units

-T T - ZINC 01090 01092

PRESERVATION GROaUP 0 CALCIUM 091006 D
-PARAMETER TOTALI MG/L. an CIS 009____90_,_k_1

CYANIDE 00720 asMgNS 00925 00927

CYANIDE free., 02 OASU 03 03Amenable to CIS, 0072 POAS\ 03 03

PRSRAINSODIUM 00930 00929 40

PARAMETXR TOTAL. _________

PHSNOLS 32730

1 . ORGANIZATION REQUESTING ANALYSIS C

OEHL NORV7*1 NO-POTASLE WATER ANALYSIS



2. LABORATORY PERFORMING ANALYSIS S. LAB SAMPLE NUMSER *- " . REQUIESTOR SAMPLE NO

064
SAMPLE COLLECTION INFORMATION 1 OAT EC vg m . OAT.9 ANAL.YSIS

7. SITE 019SCRIPTION L'-* Co 69TO& ' -
w-// N r (,4~rr /" l'7 ON-SITE ANALYTICAL RESULTS

. SITE LOC.TIJNU i. PL-OWRATE AT SITE 10. WEATHEi 00041 1S WATCA TCMP 117 PH OltS-00010 00400 00100
G AL/I * UNITS M41/11

It. COLLECTION OATE/PERIOD 12. COLLECTOW NAME It. CrEULT3 OF OTHER ON.SITE ANAL-SES

Is. SAMPLING TECHNIQUE 14. PHONE NUMSER

S5. REASON FOR SAMPLE aLIMISaaou -

NPOES 

0

IMF ANALYSES REQUESTED AND RE4

PRSERv.ATION ROUP A ,- '1RVATION ROUP PRESERVATION GROUP

PARAMETIR TOTAL.1 MI/L PARAMETER .OIS TOTAl PARAMETER TOTAt. MG/L

Chemical Oxygen030ASNC 1 10 't
Domm- 00340 AENIC 0100q' P L/O BORON 01022

Total Organic 0060 BARIUM 0100 01007 BORON, 01020
CARBON as C .,s ,.olv-ed1

CADMIUM 01025 01027 CHLORIDE 00940______-___ - • ________

PRESERVATION GROUP ,
U2L, •ItAsCHROMIUM 0103(00 3

PARAMECTER TOTAL MG/L 000_0_Units

OIL & GREASE 000CHOIM13
FREON.IR Method 00560 FHLMMt 32 FLUORIDE 009S1

I COPPER 0104 01042 00e51 P5.Sterable (TD8) __-"__

PRESERVATION GROUP C 1&aNo 003PARAMETER tOTAL MG/ll IRON 01046•01045 ) 00530 no"

AM'OM " N 00610 LEAD 01049 01051 00500

NITRATE ae N , Re*. 00.05
Cd Rdeact. Meth", 00620 * MANGANESE 010 01055 34 VI,11 0OSp
NITRITE ae N 0061S MERCURY 71890 7' 1900 Spelae 00095 pale.

________ ______________ Conduelmne"

N1OAj(N as N 00625 * NICKEL 01065 01067 S O00945

"PHOSPHORUSJ 170507 SELENIUM 015 0 47SU rVACTAIITS m160"oo " +

rPtho s 4P 0Is4S - -7 MBAS as LAS 0
PHOSPHORUS 00665 SILVER 01075 01077 TURBIDITY 00076 Units
as P 1 - .-

ZIN20C 0109:

PRESER IATION GROUP 0 CALCIUM 01.9'..
PARAMETER OTAL M,/L me Ca- 09, 0091.7I

- CYANIDE o02oMAGNESIUM 009 09237.

CYANID Free, 0072
Amenable, to Cl 3  00722 POTASSIUM 00235 00937j- __,, _ SODIUM 00930 00929 * _

PRESERVATION GROUP 9 6. PRESERVATION GROUP J1
PARAMETER 'TOTAL poL C*. PARAM E TC ER -

PHENOLS 32730

1. ORGANIZATION REQUESTING ANALYSIS 9S
• .

OENL NOV76' NON-POTABLE WATER ANALYSIS



2LABORATORY P91R1FORM1ING ANALYSIS S. ILAS SAMPLE NMI4SE - - 4. REQUESTOft SAMPLE NO

SAMPLIf COLLECTION INFORMATION LAD c0mrLaTEo

$ ITS 096CRIPTiON C)ri kk A

Wel (7 Wr Ar i ON-SITIE ANALYTICAL RESULTS

II CLLCTONOA/MW00010 00400 00

I.CLCTO ATZ/109111@ I&. COLLECTORS NAME 1S. REULTS OF OTHCR ON.SITE9 ANALYSCS

I&. SAMPLINO T6CHNIOU9 14. PHONE NUmUER

19. EASON OR SAMPLE EA AMTISSIONZ U iL~

______________________ANALYSES REQUJESTED AND RESULTS

PREmCeI ATO 4_ _ _ _ X___A11118_ ON(I OPF m un -i_ _O;W

Demad075 00340 ASENIC 01000 01002 00012*

Total Orgaic 9~*DNM 010 10 0130w. 12
- CARBONl as C 000 a ____ BAIU 0 -0 010 ies 12

f ICASUM 01025 01027 CHLODE 00940

PRESERVIATION GROUP 8 CHROIUM 01030 01034 COLOR 00080Unt
*-PARAMETER JTOTALj Ma/L Units___-

OIL a GRIME 09K CHROMIUM 002FURD 05
FREON-IR Method __0_____# Heawlent qI- -LOM 03

JJ _________COPPER 01040 01042 Rosifte Pu- 051's .~
- - *~~~~~omsee (T05) _______

PRESERVATION GROUP C edsma
PAUANTCU TOTA MG/ IRO 0106 0045 eeI~epm0053
TOTI, G/L I*- -04 014 rut(@ 0(!!4

AMMOM soN 00610 LIAO 01049 01051 RO 00S00

Cd Roduct. MsIAwd 00420 * MANGANESE 01036 010559D

M17MM? a 00415 MERCURY 71390 71900 espin 0009 pathes
NIRO EN 1 e 00625 NICXEL 01045 01047 #LPA 78 0094

3-PHOSPHORUS 70507 0 SELENIUM 01145 0114? SURFACTANITS 300
Oftho P04 sP S __ _ -~M2ASas LAS

PH S HO U p *6 SILVER 01075 01077 TURISUTY 0007 0 Unit s -

-PRESER-VATION GRIOUP 0 CALCIUM 0091S 00910 A
-PAR&MITCR TOTAL MG/L as Ca a...IL

CYAN4IDE 00720 MAGNESIUM 00925 00927* ______

CaAIs fFt..,
CAIEFe. 00722 POTASSIUM 00935 00937

Amenable to Cis 0 ____5

SODIUM 00930 00929 ~ ,~10A.)u

PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAL peft. I__ PARAME-TE _____

PHENOLS I32730

I.' ORGANIZATION REQUESTING ANALYSIS CHEMIST

R VIEWO my

-1H OENLNV7,1 NON-POTABLE WATER ANALYSIS



* 2. LASORATORYPRRMMAAY.A APENSR 4. REQUlStOR SAMPLE NO

( altRAv ANALYSISiv S. LA SAAL AN LYR

SAMPLE COI.L ECTlION INFORMATION LAS COMPLCTED

ON-SITE ANALYTICAL RESULTS

00044100 00300
.19. :::.:1 1 :::P::: 1 :.ERO@D 11 6 COLLgCTOPW NAMS 1S. REIIJ.Ta OF1MS/ONLT~ NAY

116 SAPLINSTUCHIOU} 1. PHONR NUMIIXR

1S. RASZAON OR SAMPI.9 UUSMISSION 71

PRISERN ATION 4ROUP A PRSRAimogpr, PRESERVAION GROUP 0

PARAMETER TOTAL. MWL PARAMETERM 012S TOTAL PARAMEtTER TOTAL Ma /L

Co,..Icr4 Oltylom 00340 ARSENIC 010c010021 /

*4Total Organic 006140 BARIUM 01005 01007?ORN 01020CARBON as C a______ ____ Dissolved

I ICADMIUM 01025 101027 1CHLORIDE 00940

PRESERVATION GROUP S
PAAEER TTL eL CHROMIUM 0103601034) COLOR 00050 Units

OIL % GREAIS Co560 CHROMIUM 015PLRvUOnm: oDs
0. * FEO 1 Mdid . Hexavaent005

COPPER 0104601042 / o7reale PU. 0115

PRESERVATION GROUP C j ~~~Reualab Non 00330
TOAL MGL. IRON 01046 1045(s

AMOME as N 00610 LEAD 01049 OI1I 0"SI 00500

CflRoAet eo 02 MANGANESE 0105 01055 ?l00505

-l~7 h as Itn 001 ECR 71690 71900 4p" sine 0095 3.

X1R*A 00625 NICKEL 01OSS 01067 WLasS0 00945

62 006 16
- PHOSPHORUS 70510? SELENIUM 01145 0114? SU1 0AIT

Ontho P04 Gs P 0 ___ _ - -* UAII as LAO

PHOSPHORUS oases SILVER 01075 0107? TURBIDITY 00076 Units
as P 0 _______

Z24C 010 010112 4
:2 ~~~PRESERVATION GR*UP 0 CALCIUM 095095 ~ ___________I /1 1 as MA 0092s003

CYANIDE Free, 022POTASSIUM~ 00935 00937
Amenablo to Cl 3 072IA_______ ______

SODIUM 00000922

PRESERVATION GROUP 9 . PR ESERVATION GROUP J
PARAMECTER TTA 10 PARAMETEIR_____

I. ORGANIZATION REQUESTING ANALYSIS c34EMgUT

01ML"O~usl ON-POTABLE WATER ANAkLYUS



- /' D. L. MAHER CO. 24AUG 1982
;LOG OF TEST WELL

Los of We o..OilA rtr

W on, -- t , ,4 ...... . ... ...... d... . , C, ,, , a . ... , ..
W deth f t m of4 ... ... ............ ........ I ................. .

Water st when, a -m p , .......... . . . .. ...... .. ............. ........ , ma the ,,.,ce of the pou &

Do"Th Or FORMATION FOUND
-- STRATA .ACH STRATUM_ I 

____I--;III -

- ~ ~ ~ ~ Di W.U Cet Up? Alf7hI',LvD-
H '

. =ztz '- j C v Hw/-'3?.., "0 p

iii m Pumed?I

~)LC'4L L...

- -. ," ... . y _ ___ _

____ _ ___, -. :

.- . - I _ _-•.. .

........ v~o Tt. ............... . .... ..........- ............ ....................... n..........

.... ...... ............... ..... ..... ....... .. .... .... . .. . ..... . .... .. ..... .. ........ . ....... . . . .... .. ....



SD.L. MAHER CO.-

LoG OF TEST WELL

Lot of V.1 fo .. i 74 ~?Txij 1.-Sr$?J Tomt rN

.A&rft...... I 50 1...Wel lo, e as- , Ad= . ,, /, _... . ....................... .... . .0/ z , .. .. ...... :. c ,, sew Of .,c ......... .
IN,, D, ,-, swt ..- ..... V.. .... .. ..... .. .... 7..... ............. Dew Tog Ho, Com, tm. J :JAl, ....

Toal ph t al We. ......... ... . .................. 1 Tam H .. ....... . .

Wax" sw whem not pmping ...... ............. ...................... .. f........o.m . sdae e se of pouV n

DEPTH or FORMATION FOUND

-S- SRATA LACI STRATUM

_Did Vel CItI Ip?

- 9. i~6I__I AA~h How Long gl~~.

~~a~ae?-u Amz~i -ff". ram Pamped?

r- /A& L* /____ ___ ___ ___. D/ _wdal,,r wig

:'.. -. 1  , , .A Afs. (,,,,,,, ___ __ _____ __ __ _"

44; ~k:f#A for Recovaq? I adJL L~

W" WellnIJ Pae

______ ANNAK /&;imd W61 ? SA -EA2

a- Po le ~ -4 v u ob~ewwdon well PUB"e?

-- 62 ..-a r&,t k,,,CIAj ,,, &A ,,,P., :!" ', ' .
t . .4

z_ __ _ ____-_. 
. ..

__1__' 
-'

-. 4,1 ______ ~~A~b tob MAP of lon

6AA 
..

Draw ......

I-M . .



D. L. MAHER CO.
- LOG OF TEST'WELL"

L, of W or ...... ..... ......,Ad, m ........ ... .N4,cw ..... ". . Mff - . .. .... .. . .. ... . ....... _ _ -
,u r ,,d, . l , . .: ........ ................. is.,. acous ....: , ses 01.-.A . .......

Date Ddllig ~d~0 ~Date Tea Hole ...... 4.
Toed, depth to o a ......... . . ....... I ..... ., e ... X,4,. Tt Hole ... ". -...-

- wa smd whe not puin .4 ...... .. :.......... ................ . bchas fo. the m, rce of e%&, rai

BIow/ DEPTH, OrI FORMATION P4OUN I
STRATA EACH SRATUM

7~(Ii~naI Did W.U Cowt Up? A A~
- -. Q Ar_ e. How tons? ,I,

" ' - t
_______ _______ Drawdown Ft&Z. I '~ /

& A14_ __ Capacity.

.4-5 AAjO rune Reuird frRtconve

4!A10_ Oo"aon *ha Det&? j r'A

&W2 Mi-A-. AW 4,Q ss A" "S3Y PA jAl' I. A 11 Was ob"iou~la Wel Pumaed ;Re / If r,

_____I I I f I II # A

, ~ ~ ~ ma of,1 jtoca tio-

_:" ' Tse t . . . . . . ..-. ...... ......... .

............. .. . . . . . . . ...................... . ................................................................................................................Dra w.... .......... . ...... ...- A



L. MAHER CO.
LOG OF TEST WELL

I. of w,,a .... c IdA vI .... T. f ..
AU~m... h' .. .. -......... • . -.............w, low,,t, ......- . . • " -stue: ' ""

Date Dr.ag ..... . ............. . . Dae To.m .. C mped ,
Toedi d ,,& t o no of Wel. ......... ......................... .... DVo. "m..:a...e.912 ......

waer mA& w om not p .mp. ............................. **.. i.... L.m the mficu of 6 94-7=2,4
• . i , - I . ..

oDEPTH or F ORMATION POUND i
STRATA MACH STRATUM

= ___ . ' 3__.__ _______~__,'__ Di Wel cw Yfp? ta.. 0

- ~ ~ *&& How Long? 01 f'"'-

&.,, .++, I "

n .&4.t Nm od /L

__ __ _ _ .wdv F.I/, .5

,- -

a Requfrnd for R+s.....?..
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ W a s ul N l e d ?

~Z2 LL~O 4iob~ieson WL"a Deqdij -

1,____________ Wa Ossomdomo Won Pat Ve

gg r gm Map of Lt.dm

______ MAII

low=w & 3  14

- -. .. ............ ........../ / A JJ . ....... ............ ........ ...

.............. .. ................. ..... ........ .... . ...... . .. .- . ............. ... .. -.. ......- ...

Draw.



D. L. MAHER CO.
,.O LOG OF TEST WELL

Wel ,.+, at ..... AR l .,,. ..... ..,...... ... of.'.C. _

Date Dn ..g s ,. ...... ........ ...... Taw .e. CoMPI..ud. .....

-aze i-,- to &m o.d..............................................D.. mt Tea ..u.z......f _L . . ...
- Sun&,., when , not pumping . .' ...., ............ ......... ............. fcm the mwh , of t6e "oa

~ OCPfl Or FORMATION FOUND

OL~~.J..2e~,O~iI Did wel Claw UP? i~i~A 4.
"" _-_. i...__ _ F u . d. °"How 1_? / _,' , io•

I 3~j ~ I'Alm Puempdt & O O

_ _ _.., _ _ _ _ _ _-__ _ _. .

rTm Pa.uitd for Rteemgyq?

-~wa wa .I a +s/

o - - 'WO A-A' _________ of Latmdea

Pa rk &"a o i w oe T a ....................................................................... . ... ............. .. ................... .

. ..... . .................. ...................... ...... ................................ ................................... .......... ...... . .............. ..........................

.- . ..........



" D. L, MAHER CO.
LOG OF TEST WELL

,,L . W to, ... L . T... __ _.

_ U ?et ..... 14...... ....- _.. h., • C.:ae::.. 1
.,A

O"w , nllag scrt. -. ..... ... .,a- ot * .. Pl. ..... , . . = ..... .

"To dep,& , $*n o of W . ............ .. .......... .......... m a .o* ... ...

w" a.t $S&. ,h s not p.mp - ... .. ........ ...... ......-. ...... .... ..... .. ... i fr.m the ,.rfce of' ,he pvuo:

liDrH o FORMATION FOUND
STRATA LACH STrATUM

= I I' " "I '. ' l I I

~I--~ ---~2" '/ Did Well Clow Up?

LizC1  How Loaj?
- - I , ,/ .. .... , .

, ' - .* - !- . Diswd. w Ft" _ .

" ra* _ 7 R't., for Reft ,.

!iwa 'e Mod '-2u Melf

- ;'p elj/... IZ7 '+. rD' ,, O tw.rs. W:-'

- .,fi ,,, -- f. t
___ JI ___ __ _ __ __--_ _ Ma _._-a .

+- - - Ay6iiI"r

-ri a d pm o t T at ...................................................................... ........................... ..... . .......

Jw ................................................... .......................................... . ... . ...... .................... .......-. ..........................

!+r2 
- -

a+' + - -• " ' " +'' .+ " = ' " + ' - - - + = + - -



K' Do L. MAHER CO.
- LOG OF TEST WELL

, , ' .. ,,..... ,. . d ........ ... ......... ... ......... Sam .., , ,.. .e....f ..'f A A.. .. :

Date Drillig ~.... ........ ...... .. at .u 83 p g*.**u!*.... DaeTo-it

- a O D ,p to ber.. 6. f w. ...... ....... .................... Diam Tom 8 ....ge -- nd when,,- - see ,- pumping. ..., ......... 46, . ................ ft ................... (n the mr, w ,of tha sroma&

TRAA- I.ACH STRATUM

C!_'-T I_____,__.__ .___ _,,.___ ,,,_,____,__,.

- ~ ~ ~~ ~Did W. ell clawt7AM/

__ ._ 1 .Z, g., How Lo3  .... . , . I',,, ijjh
.. .... I 1 •- 4" l.--'

"' - I - "uFt I , . . H ' ' .... . ...

-___ _ __ __ d /-.q y' ,,,,,P... L.,I /,,..

~ee2AAII ~ A~)VTW Pued?

-" - - I' g-- - :

- - - won -c "-.

.. ............................... ...... ...... ... .. 3 . . . . . . .. . . .. .... . .. .. :

.': ... ... ..".. ... .. ..... ........ .....



G-2

Well Logs for Wells Installed ir ' ae Scott Circle
Area (J.P. Collins and Associated Inc., 1968)



TEST BORING REPORT

0 , CONCRETE PILE DIVSION
BOSTON

;~:~ IOJAMES P. QOLLIN~S.& ASSOCIATES INC. )r JULY 25..~ 68 1,1)~ 14566
* .t~diI1t~ 1uiig~ .* HANSCOM FIELD. BEDFORD MASSACHUSETTS

W I boringsa*rc plotted to Ji ccile. of 1. h. usinig ~PRUND -SURFACE J.l1 fui~ daili.-
N o. .. -. No. 2.~. 3..~ 40

FIRM___ LOOS W L HARD COAR'!i/i
MEDIUM TO B ROWN SEC NOTE A. BROWNI

- . INK SAND WL ao. T'O 31 SAND GA

________ ____ 4 FINE LOOSE AONDER

I09 DRW4SN ROWN BOUDER
WILD. TO FIN ILOOSE MEDIUM
SAND LOOSE 8 71 TO P INC 4-3-2I

OP RAVE ____8 FIRM SAND IW~
BROWN

SEE NOTE A MaD. TO I '10,

IICSN FRM i 1
7-9-9 12' IESN12 COARSE 6-6

LOSELOOSE BROW N
BROWN -IOW SAND

COREICOARSE TO E 5'-1 AND
~TO PINIE FINE SAND fT GRAVELI- IL 46I
BSAND TRA-3P-3- VERY HARD I_____Is
TRACE OPF.±.LA~i___ 18' BROWN SANt 181
GRAV L TRC AND 3-AV-6 SEE NOTE

SKE NOTE A ITRACE SILT! A

WATER LEVEL NOTED WATER LEVEL NOTED WATER LEVEL NOTED

AT Stf5 ONE HALF' AT 31 ONE HALF HOUR AT 11 ONE HALF HOUR WATER LEVEL NOTED AT
HOUR AFECR COMPLKTION. AFTER COMPLETION. AFTER COMPLETION. Of ON COMPLETION.

131 OF 1.5Tf CASING USED. 20' OP Z. 5If CASING USED. 199 OP 2. sft CASING USED. NOTE A-HARD COARSE

BROV 1 N SAND GRAVEL
NOTE A-FIRM BROWN FOREMAN NOTED A NOTE A-FIRM BROWN AND4 STONCS
COARSE TO FINE SAND TRACE OP GRAVEL IN COARSE TO MEDIUM
TRACE OP GRAVEL STRATA PROM Of TO 51 BAND TRACE OP CLAY 201 OF 4.5t' CASING USED.

AND SILT '

FOREMAN NOTED HE NOTE ANHARD BROWN PORE MAN NOTRD HE
LOST SAMPLIES AT COARSE TO FINE NOTE 0- HlARD DROWN INSTALLED 20' WATER
I0611H AND AT 201651 SAND TRACE OF FINE COARSE TO MEDIUM OBSERVATION WELL.

GRAVEL SAND AND GRAVEL
FORKMAN NOTED HE TRACE OP SILT 7-43-66
INSTALLED A IS' WATER 7-16-65 PHILIP MCGRATH
OBSERVATION WULL. GEORGE PULSIFER 7-17-GS

GEORGE PULSIERR
7-17-68

GEORGE PULSI PER

IS . 3. ,.." 20 z ,. .5 e 19 1 ,Z.5 * ,. 20 . Z51,

Iirli. I,j 'mullill i.ds P ier .f Qd ~~I~ . ~ 1'VI, EORGE PULSIFER
%(1111Iii~g Imp , :,11 1 1, b. %%el.,!-,I fall:inz 10., 1,,.CIdfC1foli FOREMAN

six INL14ES*hct o. a-. -



TEST BORING REPORT

CONCRETE PILE DIvISION
4 BOSTON I

To__ .JAMES P, COLLINS &ASSOCIATES I- .. c. t JULY 25 .It)68 101) No. 14566
1.oc.ioni of Boi FIEL '! BEDFORD MASSACHUSETTS

III horng-'~.;ar jilucecd to a -.Zal of 1"' 8 _ft. usn . .. GROUND SURFACE 0s. , C I~tm

No _5 t 1 No. 6T No. .7 01 \. 8. O
-- 0 PIM LOOSE -0' 0S -4

OOSff 11Rm 110flBR W FN 4I61 AN -590091-
MILD TO FINK R~ IE *. ~ SN ROWN~~ANO ~SAND TRACK GRAVEL N AD3

41 OF BILT SILT AND BROWN
ITAD5? LOAM INK SAND - '

IPEAT LOO62 Wil4,ADNLFA P
L VERY FINE PATW AEO aI-SAND PEAT( ILL SILT

!TL (ILL ___ 8' - f 86t
COAN SC ..... 9'
I SAND AND FIMRAY STIFF GRAY

FIKBROWN SILT SILT5-r EVERY FINK WL TRC OFAC OILGRAVEL TRACE OF - -KO
SAND SA0-1NO FINE

14' AND SILT 11SN CBL
LOOSE *ROWtAN COS

SEE NOTE A CVES T RYFINK SAND 7 STF

3-FIRM B -ROWN .2L YELLOW CLA
FIRM NOROWNL I GRAY SILT TRACE O

SE NTE*COARSE TO 1091 TRACK OF 20 wSAND hA.IWJ20'

~~AE LEVEL-'~ NOE 'ADWTf LVLNTD AT k

WATER LEVEL NOTED AT ATER2 LEVE NOATED WATER LEVEL NOTED 41611 ONE QUARTER " OURAT ON' ONF QUARTR AFE AT 4' ONE QUARTER AFTER COMPLETION.63ON HLFHURAFER HLI ATE OMLEIO.HOUR AFTER COMPLETION.
.4 COMPLETION. HOUR OTE COMPLCASINIUSN.

191 OF It. $11 CASING USED. 151 OF &.$t~ CASING USED.
IS' F 2 57?C A S N G S E D F O R E M A N N O T E D H E

NOTE A-LOOSE BROWN GEORGE PULSE VCR GEOGE ULSFE AIN ELL WATE 17' R p
COARSE TO FINE SAND GOG US E TO KLA 7
AND MEDIUM TO FINK
GRAVEL FOREMAN ALSO NOTED

HE LOST SAMPLE AT IST
NOTE 13-FIRM BROWN
COARSE TO FINE 7-IS-IS
SAND AND MEDIUM TO GEORGE PULGIFER
FINK GRAVEL

* GEORGE PULSIrFR

I9 * 2.5' fl.A5I I1. .5' (5 2, -'I. 5 *1. 3 I 2. 11"1l~ii

II rvtjj. (o J.CI GEORGE PU LS IFE.3

six INCHES 'i(r. .- . -



TEST BORING REPORT,

CONCRIETE PILE DIVSION
BOSTON

K JAMES P. COL.LINS.& ASSOCIATE INC. -. Da~ JULY 25 l')68 n " 14566
o)Cation ofI IB1riiigdIANSCOM FIELD - BEDFORD MASS4CHUSETT$ .

Ni boing ate plo~ttedt roiA qelk~ (if I'" 8 .ft. usng- GROUND SURFACE .. ~~ddtm

\oNo. 10

.DOOR sme NOTE A

3ROWN 3-- v- 11 1
"INg SAND STIFF

* . ~41 NRAY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

;AMD BROWN STSI LTGNEANOS
VaRY FINE GENERAL_____NOTES_

AND TRACE 1-11

F IT91 91 BORINGS LOCATED IN THE FIELD BY
OCUC SNW HARDTHE CLIENT JAMES P. COLLINS&
ED TOFINEGRAYASSOCIATEd INC.

AND -- WL FINE______
SR3,W SAND 1-4WL ALL WORK PERFORMED UNDER THE

OOSC RACEDIRECTION OF CLiENTS INSPECTOR
NC SAND OF

RACE O SILTON THE JOB SITE AT ALL TIMES.
5-4-6 74i,-

WATER LEVELS INDICATED ARE THOSE
CE ~ ~ ~ u-ms 1OEA_____LM4. 91 6w~ OBSERVED WHEN THE BORINGS WERE

______ ~ 21 MADE OR AS NOTED POROSITY OF THE
WATER LKVEL NOT90 SOIL STRATA. VARIATIONS OF RAINFALL,

WATR LVE NOEDAT 11,611 ONE QUARTER SITE TOPOGRAPHY ETC MAY CAUSE
AT 216l NE UARERHOUR AFTER1 COMPLETION. CHANGES IN THESE LEVJELS.

HOUR AFTER COMPLETION.
NOTE A-LOOSE BROWN

IC'OF 51 ASIGUSO. MEDIUM TO FINE SAND ALL CLASSIFICATIONS CONTAINED INr
19 O .11 AIIN-SE. TRACE OF SILT THIS REPORT WERE MADE FROM VISUAL

NOTE A-LOOSEK BROWN le F15 AIGUK. INSPECTION BY OUR FOREMAN.
COARSE TO FINE SAND IO1*WCSNUED

* TRACK OF FrINE GRAVEL
7-l"-S FIGURES SHOWN AS FRACTIONS INDICATE

7-I-U EORE PLSIERNUMERATOR NUMUER OF SLOWS
GEORGE PULS1IER

DENOMINATOR PENETRATION IN INCHES

EXAMPLES 9e/1a 34/4 97/4 ETC.

VUd f 5 1%(

401 6Iy

6 Ix INCHES -



TEST BORING REPORT

LA~PROBES CONREE ILE fMOND
J4OCETPL tVSO LAND PROBES

BOSTON
fl 1 A~1 S PCOLLINS & ASSQAE IN.1 c . 25 JULY ... 19..68 JbN. 14566

hwmocioii of I rings.-HANSCOM. 4iELO --- BEDFORD MAPSACHUSETTS. --

li 1wrings ve plutred o .~ia f 1"t .. 8 -ft. uim: GROUND SURFACE - o. Iixedt i.n
~~o.. Av..3 u. 4~. '7. 10

AP0SAND (140 LU11. - SAND (140 COm. 18 SAND7
(140 LM. 15 ~ WRIGHT AND 12 WRIGHT ANO 23 6
WEIGHT AND IISPOON) 35 OPEN-END 31 - A 3?
OPEN-END IS AV $t0) 31 PEAT
WATER LEVEL AT 53-.. 6' 14 , 61

'DWATER LEVEL Ar aw 12 WL SAND 5
7I-11111 8 (140 LU WEKIGHII

7-S-e9 a OPENN 817 t~ At RoIN1 0
WATER LEVEL AT

WATER LEVEL. AT 71 4'Gf"

7-IS-..7-13-GB

SAND (140 LU. 6  
WI AN 30 U SAND (140 L111. 13 SAND (140 LU.

WEIHR N j -WIGHT AND 8 WEIGHT ANO 19 WRIGHT AND 10
OPEN-END 12 OPEN-END is OPEN-11NO 28 1. 5ft SPOON) 8I AIROD) IIA? ROD) 28 t.~.. At ROD) 28 If5'27 26 .. ~...29 w
WATER LEVEL AT 10" Is 20 I5

21 716ff 16 20
7-Iin J 14 28 81 -

WATER LEVEL AT P1fe 17 WATE R LE9VEL AT p'

7-IS-GO WATER LEVEL AT 416f -C-G

No. I No. 6 No. 0'o No. 12 O
S AND 0 jT- O T-7 a 8AD SAND (140 LS. JSAND AND 8
WEIGHT AND 18 IPEAT 2 WRIGHT AND 17 WOOD IVILL 8

OPEN-END 30 -.-------. #OE-N 13 6
tAt ROD) 51 ISAND (140 L:. 321 'AI ROD) ~ ~WL

*WATER LEVEL AT 6"' OPEN-END 9 30~ SAND 9
1AI ROD) 9 17t 611 2~..I7'

7-IS-GB IV WATER LEVEL AT V10" ... 4. 81 _
WATER LEVEL AT ZTgtf WATER LEVEL AT As

7-I s
71 -OSUSED 140 LUM. W91I3HT

V AND 1.911 SPOON.

7-z3-69

1i.,. miw c of 1!. A '(~ I GEORGE El. PULSIEER



p

G-3

Well Logs for Groundwater Supply Development Wells
Installed at Hanscom Field (Metcalf and Eddy Engineers,
1960)

I



VTO HC.1.1pAGE A-1
SETPG MArEMfALs SJ 2Ti4

METCALF' & EDDYPeat OL ENNER
Yellowish brownBSTN MAS
t-'ine to medium
sand, some gmvAl. WELL LOG
subangular; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

trace of' silt
CLIENT UISAF Hanscom Field

SP DrlLLER R.E. ChapmanCo
Gray sllt-y Vne 6'HOLE NO 1
sand, subangula

SM DATE DRILLED 11 April. 12 April 1960
10' STATIC WATER LEVEL_

C AS ING

METAL Wrought iron -~DIA 2-1/2"

SCHEDULE Ex. Strength0
15'

18' SCREEN: First 22-in. Pipe Perf~orated
Gray Clay MAKE _METAL

CL 20' SIZE. LE NGTHF

SLOTS
FITTINGS

PUMPING TE ST'

DATE
252 PUMP USED

G, P M.

fMRAW~-DOWN
HOUR S

130' V'ACUUM -- --

NOTES Used 1" diamreter '.Wash Pipe'
Gray Clay Some Open End.

IMed. Sand Sub- -.--.-- ---

angular 34, Casin S2-1/2" Diameter .Cirst
Gray Clay 35' 22' _T: ~ae

CL ' etoae

11 pril 33 Removed Casin .g
'60

40', Coordinates

N L
54 3 0 4 813 -

- .,,- - -- - - 150' I:ECTCR J.E. Moon



-Fe' rt"T MAG F~ T 10N OEPT,4 FrC,.'. PAGE A3?tG MATFERIAL3 SW;'FAC E CONTLOd

METCALF & EDDY •
Gray Clay ENGINEERS'; CL

CL -BOSTON, MASS.

12Apr WELL LOG

5' CLUENT USAF Hanscom Field

11 April- 8' DRLLER R.E. Chapman Co.
Gray silty med. HOLE NO 1
sand angular,nsome g, S 0' DATE DRILLED ii April-cs Y-SM...

12 il _12 April STATIC WATER LEVEL-_
Rock CASING'

METAL Wrought Iron DIA 2-1/2"

SCHEDULE
5'

SCREEN 22-in. Pipe Perforated

MAKE MFTAL
SIZE I ENGTH

SLOTS

FITTINGS

PUMPING TEST'
DATE
PUMP USED

G.P M.

DRAW-DOWN

HOURS

VACUUM
NOTES 11 April 1960 - Water Level at
2 below Er- surrat end &f day

~~bad tpped.
nril '6 0 - W1tar. level at start ofwo -t6p o caslu'g iU.r ab6ve

12 April - Hole to 62.3' - tried to
h:fid ukp. Vei'y hard pumping. Water
iasiied alit and claind hard pumping
&nacea only smAl fow.
Drove casing to refusal at 6.2.3'

Removed casing.
Hole complei it 62.31

ordinates

N E

5 3O 485 6 9 013

IIt'PLCTOR J.E. Moon

. ... . . . ..- -• - -.- - - - - - - --i -- ; - - ,"-



C.A 1A. A r 10r N DEPTHI FMZC PAGE _A.-2
SE1Vl~~G~.Itf~RALSMETCALF &. EDDY

Peat ENGINEERS
Yellowish brow BOSTON, MASS
f ih. sand, sarm
wilt. Grain's WELL LOG
subangular _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SP Vi CLIENT USAF Hanscom Field
Gray lay1 DR:LLER Chapman (J.Ward & Son)

HOLE NO 2 ____

DATE DRILLED 13 April 1960
0'STATIC WATER LEVEL

CASING'
METAL Wrugt Iron DIA 2-1/2"
SCHEDULE -Ex. Strength

151

SCRE EN:

MAKE _METAL.

SIZE LENGTH p
SLOTS

F1 TTINGS
PUMPING TEST:

1A Apri DATE
-5' PUM%,P USED

G.P M

r)RAW"DOWN

HOURS

NOT ES-

No Circulation

-351

-. Cooi'd irate s

50', IHF'E~iORJ. E. Moon I~



6,-,%.!AT0N DEP"TH FrCxt PAGE A-

t~triRILSMETCALF 3.EDDY CONT.W
Gray ClayEGIER

BOSTON, MASS.

WELL LOG
CLIENT-USAF Hanscom Field
D:LLER(J Ward & " Son

HOLE No 2

DATE DRILLED 13 April 1960
60? STATIC WATER LEVEL

CASING'
MIETAL Wrought Iron DIA. 2-1/2"

.' SCHEDULE Ex. Strength
Ref usal.

65'

MAKE __ MTAL
SIZE ___ .ENGTH

70' SLOTS

FITTINGS

PUMPING TEST'

DATE

PUM.P USED
G. P. M.

DR~AW-DOWN
HOURS

VACUUM
NOTES5

Hole cased to 24.01. Rest or
hole thru clay. Some coarse sand
above rock but this material mostly

"clay

clid not try to pump hole. Hole

completed at r-'4.8!._

Removed Casing

Coordinates

N E

53! 411 659 219

INS3PECTOR J. E. Moon



CA;;,':.-
A I'N's R ATION oS,"Ti Fr;:.i PAGE
-' t. M ̂.1ArIALs ,,METCALF L E

:. Peat
Pa tENGINEERS

L2' BOSTON. MASS.
aray medium WELL LOG
sand, subangulW L

5' CLIENT USAF Hanscom Field
DR:LLER Chapman (Ward) Rig. #1
HOLE NO 3
DATE DRILLED 14-15 April

; GaC' STATIC WATER LEVEL 2.1'above surfacei -: ~Gray ClayCANG

METAL Wrought Iron DIA. 2-1/2"
SCHEDULE Ex. Stren~h

SCREEN: First 24" Casing Perforated

MAKE _METAL

SIZE LENGTH

SLOTS

FITTINGS

PUMPING TEST'

DATE
25 PUMP USED. 3" Centrifugal

G.P.M

DRAW-DOWN

HOURS '
-301 VACUUM :

NOTES 14 April - Pulled casing to 58'

below surface. 24" perforated casing

at end of casing. Pumped 75 gpm. Set
35 12 ft. of screen. 20 -pm. _

Left 1, of' casing in place

Pumping test

-Pumiped 9-3/4 hr.
.~ Drawdown 6'-i"

CL 'P r Cpn Coordinates

SBrownish Gray 547'
med. to coarse . 70,,'.
sand lIH--LCTCR J. Moon0

: 4;') , ,, %



sAriI~ r r iS E METCALF & DD Y CONT. LOG

,Brownish gry 501'NIER
mied. to coarse BOSTON, MASS,
s and

WELL LOG
5'1 CLIENT USAF Hanscom Field

Dr.:LLER Chapman (Ward) Ri&,. #1.

HOLE NO 3 -

DATE DRILLED 14-1_5 April
601 STATIC WATER LEVEL 2.1' above

SPCASING*~rr'c
Gra _62.9an METAL Wrought Iron DIA 2-1/2"

,ryfnsadSCHEDULE E.Strength-p

Ref'usal
SCREEN:

MAKE METAL

SIZE LENGTH

rI TTINGS
PUMPING TEST'

DATE

PUMP USED
G.P M

DRAW-DOWN

HOURS _

'ACUUM

NOT ES' On Page fL

Coordinates

--------------------------------N_ E

5701 .659 569

NN!, C-CT C J Moo



CA~ji :, PAGE -A-7L
MArF.RIALS Sj.1rACE METCALF & EDDY

Peat ENGINEER S
OL

.21 BOSTON, MASS
Gray medium
to fine sand -WELL LOG

5' CLIENT USAF Hansacom Field
DR1LE Chapman (Wile

HOLE No 3 A

91DATE DRILLED __9 April 1960
Gray Clay -10' STATIC WATER LEVEL +2.1'

CASING:
METAL Wrouht iron DIA. 2-1/2"

SCHEDULE Ex. Strengt
15'

SCREEN:

2' FITTINGS
PUMPING TEST:

DATE_
25' PUMP USED

G. P.M._

DRAW-DOWN __

HOURS
301 VACUUM _

NOTES Observation HoleL__

Removed Casing

-35' _ _

- ~Coordinal-es

N _ E

* ** 40'

-451

sana
INSPECTOR J. E

Refusal r;60



t, ,%,ATION 0E."TI rr.::.l PAGE A-
SET r T ..1 .ArFIAL s. F,%,C E

- SMETCALF & EDDY
Loam, san L ENGINEFRS
"ray fine sand BOSTON, MASS
some silt

WELL LOG
51 CLIENT USAF Hanscom Field

DR;LLER Chapman (Ward)SP-SM

Gray clayey HOLE NO _

silt 10' DATE DRILLED 15-18 April 1960

STATIC WATER LEVEL 8.8'

C AS ING

METAL Wrought Iron 'DIA 2-1/2"

SCHEDULE Ex. Strength

15'
SCREEN'

L *MAKE -_ METAL

SIZE LENGTH
20' SLOTS

FITTINGS

PUMPING TEST:

DATE

25' PUMP USEDME,
2.6' G.P.M

Gray clay

some silt DRAW-DOWN

HOURS

30' VACUUM

NOTES'

Poor circulation

35' Removed Casing

' Coordinates

CL J-50' iNSPECTOR J. E. Moon
1 F



sA1: E ri fATI ON DE;'r14 r.Cm PAGE ..A-9
~E1T~.. M~flIAS ~FCEMETCALF &EDDY CONT. L01

Gray med. to 51ENGINEERS
coarse angular
sand, Borne fine BOSTON, MASS.
g avel, trace WELL tOG

55' CLIENT USAF H{anscom Field

DR;LLER Chapman (Ward)
HOLE No 4
DATE DIRILLED 15-18 April 1960

60' S-TATIC WATER LEVEL 8.6'

CASING:
SP 63' METAL Wrought Iron DIA 2-1/2"

Refusal -

SCHEDULE Ex. Strength

SCREEN:
MAKE __METAL

SIZE ____ .ENGTH

SLOTS
FITTINGS __

PUMPING TEST:

DATE
PUMP USED

G. P.M. _ _

DRAW-DOW N
HOURS _______

VACUUM

NOTES: __ _ _ _ _ _

Poor circulation

- I'

Coordinates

_534 0' 3

J INSPECTOR J. Ar. Moon



CAS:.', et"UAATION DE.TII r.-,, PAGE
SETTIN.G t'rER,,AL,5 , FA,: METCALF & EDDY

Pe&t OL 1' ENGINEERS
Yellowish br.owr BOTOMAS
fine sand, sons BT MA
silt. Sand WELL LOG
subangular

,5PCLIENT USAF Hanscom Field

DRLLER Chapman (Wiles) Rig. #2

HOLE NO 5

DATE DRILLED 13 April - 14 April
lOt STATIC WATER LEVEL -----.-

CASING:

METAL Wrought Iron DIA 2-1/2"

Gray clay SCHEDULE Ex. Strength
CL 15'

SCREEN

MAKE METAL

SIZE LENGTH
20' SLOTS

FITTINGS

PUMPING TEST'

DATE
25' PUMP USED

G.MP.M

Gray sandy clay. D. ..DON.

Sand med. grain HOURS _"

and subangular -30' VACUUM

SC NOTE S

.... in.. ..-iedto this
hole, only 1 ft. of sandy mat*erial

35' above depth of refusal.

Removed Casing

Gray med. o .
co4rse san an- - Nq.'-e, m e a . r ve su m C .9o rd ina -c s -.-

13 or l: jani;uAi r P3NE

Refusal 533 QQ6 659 044"

, 4 5 'I Moon
'I tINSPECTC, J.E. Moon P



CA1'Z; -IATION oM'TIi rrC.IA PAGE A-11
S~rrt*G t AF~tA5~'~CEMETCALF 2 EDDY

11.Yellowish brownENNER
Bandy gravel.

* ~Gravel coarse, BOSTON, MASS.
Band med. to W L O
atne. W L O

Subangular
3P CLIENT USAF Hlanscom Field ___

Yellowish brown -______fine sand, sub- DRiLLER Chapman (wile) Rig. #2angular HOLE No 6
SFDATE DRILLED 14 April 1960

STATIC WATER LEVEL 10.9'
CASING:

METAL Wrought Irorv _ DIA 2-1/2"
SCHEDULE Ex. Strenxth

Tllowis 4 broln SCEN
to fine gr-ainsMAEJhr__MTL
3ubangular S.. MAKE jo o META

20'brwn SIZE #20 LENGTH 10
sfj} wcargeO . SLOTS __

sani -and fine FTIG

14 Rfusl 1'PUMPING TEST'

PUMP USED "Centrifugal

G. P.M. 10

DRAW-DOWN
HOURS ___

VACUUM

NOTES' Refusal at 21'.

Install Johnson #20 screen

-10 ft_.__leri th. Casinj .raised
9 ft. Pumped approx. 10 gpm.

Removed Casing and Screen

Coordinat-es
N

533 5)48 660 037

III$ECTOR J. E. M.oon -



[cAS 1::. -A'ATI0N og'ti rroc.t PAGEf A-12

S) AT~RIALS SU'lFACE METCALF & EDDY

Peat ENGINEERS
BOSTON, MASS.

WELL LOG

OL 5' CLIENT USAF Hanscom Field

Dark gray med. DR;LLER R.E. Chapman (Ward)

to coarse sand,
some fine gravl HOLE NO 8 .',-.

DATE DRILLED 22 April 196Q...

lOt STATIC WATER LEVEL 11 below surface

CASING:

METAL Wrought Iron DIA. 2-1/2"

SP 14' SCHEDULE Ex. Strength

Gray soft silty 15'
clay SCREEN'

MAKE METAL

SIZE t.ENGTH
201 SLOTS ..

FITTINGS

PUMPING TEST'

CL DATE
CL 41 PUMP USED

Gray silt, some G.PM
med. to coarse ......

sand DRAW"DOWN -.

HOURS _.. 
._

VACUUM

NOTES _ . ... [

No circulation
ML

J34' Removed Casing

Refusal

Coordilnates

_ _ .3 6 9 1 . _ 2 0 3 '

,6 O1o
~Im.!SFECTOR J. E. Moon



SEM nl%.:.ArtIN OEPTli FrZ:. PAGE A-.5
SS~I~~ t.ATERfAS Sr~FCEMETCALF &EDDY
Peat OL ~,ENGINEER S

,,1rowmnssh gray BOSTON, MASS.
med. sand and'WL O
C tne gravel W L O

5' CLIENT UJSAF Hanscom Field
Dr'LL%.ER Chapman (Wile)

Gray HOLE NO 10
9' DATE DRILLED 20 April 1900~

Clay 10' STATIC WATER LEVEL 9 1

CASING:
METAL Wrought Iron- DIA 2-1/2"
SCHEDULE ,Ex..Strengt~h

CL
18# SCREEN.

Yellowish brown
and gray med.toMAE_____MTL
coarse sand and 20' SIZE ___LENGT H
fine gravel Sp

2t SLOTS
Refuaal FITTINGS

PUMPING TEST*

DATE F

HOURS_

VACUUML.

NOTES'

No circulation

r-
Removed Casing

Cooi:dinates

537 813 65381

INSPECTOR J. E. Moon k



P-lMATION 021,rti r.Ct.t. PAGE ..A1
~AtFRIAS .J.~ACEMETCALF L EDDY

Brown to li Rht-ENNER
brown med.sand,ENIER
occasional gray BOSTON. MASS.
lumps of clay

SP WELL LOG

Feat OLCLIENT USAF Hanscom Field
OL MILLER Chapman (Wiles)

Brown med. to HOLE NO 1
fine sand DATE DRILLED 15 April 1960

1'STATIC WATER LEVEL 4.9' below surfac

SF CASING:
Gray clay 1' METAL Wrought Iron DIA 2-1/2"

SCHEDULE Ex. Strength
15'1_ _ _ _ _ _

SCREEN:
* MAKE Johnson METAL------

CL I ZE #20 LENGTH 10 ft. _

20' SLOTSYellowish brown *-

coarse sand to FITTINGS ____

fin grvelPUMPING TEST:

DATE 15 April 1960 ----

PUMP USED 3" Cent.
G.PM 40

DRAW-DOWN

SHOURS_______

Gray clay and 3' VACUUM
gravel NOT ES:

Exposed 9 ft. of screen. Casing

GC plledbac to 1'.Pumped

~~~~ve1 40 gpm.___

-~ 101 Screen 21' 2-1/21"
Refusal --

Ca sing Left in Place

SRem. Screen & Casing --- -

534 .674 * 66-Q 726

J i] IN~SPECTOR J. E. Moon



CAS V: G ~Fl?1,1ATION OEPTA KOMPAG A-serriPJG MATERIAt.3 S.j"%F*ACE G
-METCALF L EDDY

Brown med. to ENGINEERS
fine sand. BOSTON, MASS.

WELL LOG
.5' CLIENT USA? Hanscom Field

DR-LLER Chapman (Wile)
HOLE NO 11A Obevaion for YM .1_

Bron ed 9' DATE DRILLED 20 May 1960
Baon md 10' STTI WATER LEVEL -

CASING:

METAL Wrought Iron DIA. 2-1/2"

1' SCHEDULE Ex. Strength_

SCREEN:

MAKE Johnson _METAL

SIZE #20 LENGTH 5'

Gray fine to 2Q LT
med. sand FITTINGS

PUMPING TEST:

SP DAT E 20 Ma!y_1960.

Gray clay 25 UPUSD*.3 Cent
G. P. M. 5
DRAW-DOWN -

HOURS -

30' VACUUM -

NOTES:
__nsk3 No. 20 screen

?~ped5Epra.,_Poor circulation

40' Casin_' Screen

Left in Place
CL

39'
Gray rned.-rave).l----
Sharp tightly Coo~rdinates
packed N

GP 53 90660 820

Refusal --...

IN SPECTOR J. E. Moon



I-lG "ATION OEPT4 rr.:, PAGE & 1
SriG MATERIALS S ;nFC E-' tt4C tIARiah brow METCALF L EDDY

Grayish brown1
fine sand, some ENGINEERS
gravel and silt BOSTON, MASS.

2' WELL LOG
Br'own med. to
fine sand 5 CLIENT USAF Hanscom Field

DR:LLER Chapman (Wiles) Rig. #2

HOLE NO 12

SP DATE DRILLED 14 April 1960
Ga 10' STATIC WATER LEVEL 81below surfaceG r a y c l a y. .. . . .

CASING:
METALWrought Iron DIA 2-1/2"

SCHEDULE Extra Strength
-15'

SCREEN

MAKE METAL

SIZE _ LENGTH
201 SLOTS ,

FITTINGS
PUMPING TEST'

DATE

25' PUMP USED,
G.P.M.

DRAW-DOWN
HOURS

CL -30' VACUUM

31'1 NOTES:
Gray coarse sand
some sharp fine No water
gravel SP R

....0 Refusal Removed C.asLn&

Coordinates
N E

846 661 732

-INSPECTOR J. E. Moon

I " I, I," ;' , I' I',, .



CASE'.' P-SLIATION MITI F90t..IAEA1

MSErit.G LMERIALS s:3FcE METCALF & EDDY

Fill Material ENGINEERS
Gravel, Sand,

. Clay Lumps and BOSTON, MASS.
Peat Lumps WELL LOG

51 CLIENT USAF Hanscom Field
Grayish Brown DRILLER Chapman (Wile)
Med. Sand D Rn

HOLE NO 13
DATE DRILLED 23 April 1960

0' STATIC WATER LEVEL 5.8'Below Surface
SP".'

l1 C A S IN G : : '''

Yellowish Brown 2'CSIG
Med. to Pine METAL Wrought Iron DIA. 2-1/2"
Sand SCHEDULE Ex. Strenth

S -151

Gray Clay, 16' SCREEN:
Trace of Med. MAKE Johnson METAL
Sand M- Johnso MET-

SIZE #20 LENGTH 10'
20' SLOTS

FITTINGS ___..__

PUMPING TEST:

DATE 23 April 1960 .

251 PUMP USED 3" Cent.

G. P..M. 45

DRAW-DOWN

CL HOURS
301 VACUUM__

Brown fine sank -- _VACUUM

NOTES' Hole pumped approx. 45 gpm.
Placed observation hole within 2' ofL
original hole for drawdown observa-

BrowMe35. tons during pumping test.Brown Med. to ._
coarse fInd Pulled casing back to 36' below

surface. Exposed 8' of #20 screen.

Screen to 44'.
-40 ' . ...

Brown coarse Sa 2' 6 May 1960 Removed Screen
and Med. to-Casing
fine grave 44' .....

Refusal -45' o
--. Coordinates-

N E

261 .. ..



~Flt.1ATiOW DEPTH MlOM. AAGE4
MArERIM.5 SUIVrACE MTAF&ED

",Fill Material ENGINEER S
*Gravel, Sand, BOSTON'. MASS.

-~'Clay Lumps &
Peat Lumps WELL LOG

* 5'CLIENT USAF Hanscom Field

GrayisH Br-own 6'DRILLER R.E. Chapman Co. (Wile
Medium SandHOEN 3

DATE DRILLED 23 April jL6L
___10_ __1'STATIC WATER LEVEL __

Yellowish Brown CAN:
Med. to Fine METAL Wrought -Iron DIA,. 2-1/2"
Sand SCHEDULE Ex. Strength __

-151

Gray Clay .Trace16SCEN
or Med SandMAKE Johnson METAL ____

SIZE #20 LENGTH 10'
-20' SLOTS _ _ _ _ _ _ _ _ _ _ _ _

FITTINGS _ _ _ _ _ _ _ _ _

PUMPING TEST:
DATE__________ _

251 PUMP USED_____-.

G.P. M.__ _ _ _ _ _

DRAW-DOWN
HOURS __ _ _ _ _ _ _ _ _ _ _

Brown Fine VACUUM____________
Sand NOT ES: To Be Used as Observation

Well for 8" Test Well

* Brown Med. to___________ _______

Coarse Sand&
Fine ravel36' Casing & 10' Screen

Left in Place,

-40,_ 
_ I

- Coordinates
N -N E

& Med. to Fine 535 261 661 828
Gravel

Refusal -45'

INSPECTOR J. E. Moon



FASIN G'l,-mATION DEPTH FRrM PAGE A
~ MATI.RIALS SU WA(CE METCALF 'L EDDY

Fill Material ENGINEERS
Sand, Gravel BOSTON, MASS.
Cobbles

WELL LOG
5 1 CLIENT USAF Hanscom Field

7' DRILLER Chapman (Wile)
Brown Medium HOLE NO 13B (Observation for #13(8)
Sand__ _ _ _ _ _ _ _ _

DATE DRILLED 23 May 1960
10' STATIC WATER LEVEL

CASING:

METAL Wrought Iron DIA. 2-1/2"
14, SCHEDULE Ex. Strength

GrayClay 15'
SCREEN:

MAKE Johnson METAL
SIZE #20 LENGTH 5'
SLOTS
FITTINGS

PUMPING TEST:
DATE 23 May 1960 r

251 PUMP USED 3" Cent.

G.P.M. 5

DRAW-DOWN --

HOURS --

30' VACUUM --

NOTES:

Expose 31 of #20 Screen. Pumped

approx. 5 gpm. Circulation
35 poor

50' Pipe in Place

CL 391 51 Screen in Place
Gray Fine Sand- 40'
Some Silt

Coordinates

N E

535 145 661 757__
SP

48'1 - - -------- - - -

Gray Silty
Gravel Sharp, --
Tightly packId INSPECTOR J. E. Moon
Not to Scale 53'

. . . . .-... . . . . . . . . . . . 7";~ "' I, i;,,



;E T G-.-,-AT1ON DE'Tli Fr.--.1. PAGE A 2
tArEf l.LS- METCALF ? EDDY

'Grayish brown ENGINEERS
fine to med. BOSTON MASS.-sand some B
,i iWELL LOG

51 CLIENT USAF Hanscom Field

DR:LLER _Chan(w es..
ISP HOLE NO 14

Grayish brown DATE DRILLED _. April 1960
medium sand STATIC WATER LEVEL 8' below surface

CASING
METAL Mr..t Iron DIA 2-1/2"

SCHEDULE Extra Strength

15 .

SCREEN:
SP MAKE Johnson METAL

Gray Clay SIZE #30 LENGTH 10'
SLOTS
FITTINGS

PUMPING TEST

DATE
PUMP USED

G.PM

DRAW-DOW N
HOURS

VACUUM

NOTES __Exposed 8'., of _ s cr.n

Bottom of screen at 45'. Pumped
approx. 40 gpm. Water tastes

CL of iron,
371jBrown fine silty .. . .

!sand Water samples taken to M&E lab.
SP-SM ...'

,Brown re4ed. sand Removed Casing& Screen

S. . Coordinates

iryl s brown 5.5 Nme( o crse 5)Q4 62_ 4

.gravel SP

15Npri1 __________ 7
Refusal

EINPECTOR J. E. Moon



S Eri P., F'fl?.ATION DOTHr~ Fr,.,.i PAGE .A-21
S~ t U JG ~ . T~ilIA S 7 ~ j~ t C EM E T C A L F & E D D Y

Peat ENGINEERS
2' BOSTON, MASS.

GraYf rife to
Re.and, some WELL LOG

5' CLIENT USAF Hanscom FieldK Gay lay6 1 DRiLLER Chapman (Ward)
medium sand HOLE NO #15

DATE DRILLED 20 April 1960

CASING:
METAL Wrought. Iron DIA 2-1/2"
SCHEDULE Ex.. Stren~t4__

15'

SCREEN'
MAKE __ME.TAL

SIZE ___LENGTH

-20 SLOTS
SC FITTINGS

'Gray fine sand 'PUMPING TEST
some angular DATEgravel, some 25 PUPSE
siltfl ~ s l3 'V C U _

G. P. M

SP 291 DRAW-DOWN
29' HOURS

NOTES. _No circulat~on

Removed Casing~

Coordinazes

NN

535 810 6 62 744

- .-- . -INSPECTOR J. E. Moon



Lt.W Ai TA10ON 0Z2T-i FF.Ci PAGEA-
SE11I~ ?.AIRI~S -METCALF &EDDY

Peat L 0 ~ENGINEERS
Brown med. to

- fine Band some BOSTON, MASS.
fine gravelWEL LO

51 CLIENT USAF Hanscom Field ___

71 DRT'LLER Chapman (Ward)
Gray clay soft, HOLE NO #17
trace of fine DATE DRILLED 21 April_19 60-----
sand 

--1- 
-

STATIC WATER LEVEL 21 eow e~fc
CASING:

METAL Wrought Iron __DIA 2-1/2"

SCHEDULE Extra Strength_

SCREEN:
CL MAKE__ __ METAL'19'

Bra. fn to SIZE LENGTH
?1n'gav'oe 20' SLOTS 

--.- '--

Gray Line to 2' FITTINGS____
med. sand andPUPN TET
BoMe gravel
angular. Kate- DT ___rial hard 25 DPMPED
packed -5 upUE

G. P. M. _

DRAW-DOWN __

HOUR

Refusal VACUUM
I:NOTES' No circulation

Removed Casing -

- -~- -Coordinates-

-40' 4
535937 66 4

I I~AETOR J. E. Moon



2z IV' 7 I - (.!I'-,

s~rn- F sl.AT ION OE2Tt Fr-,.i PAGE A2A
s~rrIG t~~rr~IALSMETCALF & EDDY

Peat ENGINEERS

P.. OLBOSTON, MASS.

Gray ;nedium 3WELL LOG
tofi51an CLIENT USAF Hanscom Field

DRILLER Chapman (Wile)
HOLE NO 18

___________ DATE DRILLED 19 April 1960 --

Gray Clay ~ 'STATIC WATER LEVEL 21
CASING.

METAL Wrought Iron DIA 2-1/2"

SCHEDULE Extra Stren~th
15'

S-" .EN' First 22-in. Pipe Perforated

MAKE METAL

SIZE LENGTH
.. 291 SLOTS

FITTINGS
PUMPING TEST'

DATE_
-51 PUMP USED

G.P.M
CL .8' DRAW-DOWN __

Brown medium
sand and fine HOURS
gravel 301 VACUUM__

NOTES'

Refsal 33' No Circulation

1351 RmovedCasing

_Coordinates

N E
535 731 66 1 729

INSPECTOR J. E. Moon



, r " "ATION D.;T'IH rr,C,." PAGE A-24
$ Trl'G ,ATE.MIALSu -'......AC, E

- METCALF 3 EDDY
Peat OL 0.5 ENGINEERS
Brownish gray
med. to coarse BOSTON, MASS.
sand WELL LOG

5 CLIENT USAF Hanscom FieldSP
6__ DRILLER Chapman (Wile)

Gray clay HOLE NO 20

DATE DRILLED 19 April 1960_-

'' STATIC WATER LEVEL 21 below surface
CASING:

METAL Wrought Iron DIA 2-1/2"

CL SCHEDULE Extra. Strength
15' _

Medium to
coarse gravel SCREEN:

MAKE METAL
SIZE LENGTH

20' SLOTS

Refusal
FITTINGS

PUMPING TEST:

DATE

PUMP USED

G.P.M

DRAW-DOWN

HOURS

VACUUM

NOTE S

Rem Cain

Coovdinates

N E
5 35 8o08 6 "60 ,71 -:

IPSPECTOR J. E. Moon

- - - . - . - - -.- .- - - . , 3 'j



PeatOL METCALF &EDDYPAE-2
Browish rayENGINEERS

med. to coarse BSOMS
sand WELL LOG

CLIENT USA? Hanscom Field
71 DMILLER -_Chapman (Wiles)__ -

DATE DRILLED 19 April 1960
Yelowshgry OL N110 ' STATIC WATER LEVEL 2' below surface

CASING:
METAL Wrought Iron DIA 2-1/2"
SCHEDULE Extra Strength

-15'1_ _ _ _ _ _

CL
1'SCREEN:

Brown coarse
sad fnetoMAKE Johnsonl METAL

medium gravel -SIZE j~ _LENGTH 4
-201

~' SLOTS

Refusl 23' FITTINGS __

RefusalPUMPING TEST'
DATE_
PUMP USED
G. P.M._ _ _

DRAWN-DOW N__

HOURS .-.----------

VACUUM

NOTES: Tried to pump.__Exposed

4: of screen #30,, bottom of screen

Hole located 251 east of hole #20.

This hole drilled to verify_ depth

to refusal of hole #20.

Removed Cas ing_& Screen

Coordinates

N E

INSPECTOR J. E. Moon
7 .. 1!



IS . Ff"C-"IATION 0 C TI i.:., PAGE A-25
?JATFrIALS A '[ 'C E

~It METCALF & 'EDDY
Peat OL ENGINEERS

Yellowish brown BOSTON, MASS.
med. to fine WELL LOGsand

CL'ENT USAF Hanscom Field

61C DRILLER Chapman (Wile)
HOLE NO 21

DATE DRILLED 20 April 1960
STATIC WATER LEVEL 2'
CASING'

METAL Wrought Iron DIA 2-1/2"

SCHEDULE Extra Strength

SCREEN

MAKE METAL
CL SIZE I ENGTH

Gray med. to SLOTS .
fine sandy I FITTINGS
gravel PUMPING TEST

DATE
-125' PUMP USEDI r Rcfsal

R sG.P M

DRAW-DOWN

I. ~HOURS___KVACUUM ."

NOTES

Removed Caslne .I

Coordinates
N E

535 914 660 174

IJ

-'INSPECTOR J. E. Moon



t1' ,t.:ATION O'T, F,G. PAGE A-27=-'J $ T II I"GM rAT.I,-L S gil, F,'C E
,,, , METCALF & EDDY %

Peat OL ENGINEERS

Brown medium BOSTON, MASS.
sand WELL LOG

SP 8'
CLIENT USAF Hanscom Field,

DR;LLER Chapman (Wile)
Gray HOLE NO 22

Fine DATE DRILLED 18 April 1960

.andSTATIC WATER LEVEL 2' below surface"- ." Sand ...
CASING:

METAL Wrought Iron DIA 2-1/2"

Sp SCHEDULE Extra Strength

130'
SCREEN'

Gray MAKE Johnson METAL

CaSIZE #30 LENGTHI0 'r.: " h Clay . .
SLOTS.
FITTINGS

PUMPING TEST:

CL -8' DATE 18 April 1960[,:- L481 PUMP USED Cent.

Medium to Cent.
coarse sand G.P M. 25

SP ,56' DRAW-DOWN
Med. to coarse HOURS
gravel, some
sand GP 57' VACUUM

Refusal NOTES Exposed 6' of screen #30

slot bottom of screen at 57'.

Pumped approx. 25 gpm. Water

tastes & field testing indicates1-"high iron (4 ppm.

I Removed screen & casing

Coordinates
-LN _E

535 921 659 696

It)SPECTOR J. E. Moon
I _ _ _ _ _ _ _



CA:W Q-AION DC'T11 F..C PAGE .A=2B
t.IATERIALSMETCALF & EDDY

Ii Brown ENGINEER S
f ine BOSTON, MASS.

sand WELL LOG

9'CIET USAF Hanscom Field
Gray siltyI

clay DPz:LLER Chapman (ward)
HOLE No 23 __- -

SoeSadDATE DRILLED 25 April- _1 90

STATIC WATER LEVEL 2.5' ..

CASING'
METAL Wrought Iron DIA 2-_1/2"1

CL08' SCHEDULE- Extra- Strength

SIZE _L.ENGTH

Gray claySLT
trace sand FITTINGS

PUMPING TEST:
DATE_
Pump USED

G. P.M.
DRAW-DOWN___

CL HOURS
'Gray fine t o 60 ACU
Imed. sand, NOTES Casinu1ebakQ.

some silt,trac_

of clay C~4 ft. Left casizj&_in_ place.r Refusal

-- Coordinate
N E

=II-531 746' 659 711

JE.Moon



4.'-

JF'?.ATION DEPTH rro., PAGE A-2sETrrING
;;MAr"EnIALS !;,J- FACE

M:-....LS E METCALF & EDDY
T2o Soil 1' ENGINEERS

BOSTON; MASS.

Brown WELL LOGp fine
to CLIENT USAF Hanscom Field;::, mediumsand DRILLER Chapman (Ward)

HOLE NO 25

DATE DRILLED 26 April 1960

STATIC WATER LEVEL 9.3'
CASING

METAL Wrought Iron DIA.2-1/2"

SP 79 SCHEDULE Extra Strength .

MAKE METAL

ON SIZE LENGTH

Gray FI TTIWGS
siltyclay PUMPING TEST:

DATE

PUMP USED

G.P M.

DRAW-DOWN
- CL 58' HOURSGray fine to _- ........

med. sandsome VACUUM
clay, and fine NOTES* No Circulation :
gravel .Tightly R c
packed. Removed casing _

SP '
Refusal

... Coordinates
N E

535 2511 654 553

I'NSPECTOR J. E. Moon



CASING .7f"lM.AT10N DEPTH F R 04 PAGE A-30
SETIJG MATEIAL S/~ACEMETCALF &EDDY

!~o~SoilENGINEERS
Gray fine to BOSTON, MASS.
med. sand WL O

CLIENT USAF EHahscom Field
DR;'LLER Chapman (Wile)

HOLE NO #26: :
DATE DRILLED 26 April 1960 - i

STATIC WATER LEVEL__

CASING:
METAL Wrought Iron DIA 2-1/21!

SCHEDULE ExtraStrength

SCREEN:
8P MAKE_____ METAL

Gray Clay SIZE ____ LENGTH __

SLOT S
FITTINGS

PUMPING TEST:

DATE _

PUMP USED
G. P.M. __

DRAW-DOW N _

HOURS ____

'I VACUUM

NOTES:'________

Remnyed Canin._-

CL
____ ____ ____ __ 0

Gray coarse
sand, some finel
to med. gravel.-~'
Tightly packed.-

Ref usal ' 3 535 737 656_010

INSPECTOR J. E. Moon



CASING r'RMATION DE:'TH VrMcM PAG,-E A-31
STIG MArERIALS FCEMETCALF & EDDY

Top Soil 1'ENGINEERS
K - Bown mdiumBOSTON, MASS.

to coarse WL O
silty uand, EL O

80 fifle CLIENT USAF Hanscom Field _____

gravel.
DRILLER Chapman (Ward)
HOLE NO 27

SP ~DATE DRILLED 27 April 19607
*STATIC WATER LEVEL 6.51

Gray clay CA-SING'
some sand

and METAL Wrough~t Iron DIA. 212
fine ravelSCHEDULE Extra Strength

SCREEN:
MAKE _METAL

SIZE __LENGTH

SLOTS
FITTINGS _

-PUMPING TEST:

CL 9' DATE- _ 
l

Gray silty claj PUMP USED
little sand & GPM

* ~~~~fine gravel ---- ----

CL DRAW-DOWN __

Refu~sal HOURS _____

VACUUM
NOTE S' No circulation

Removed csn

__.------Co ordinat es,
N E

534 996 656 362

INSPECTOR J. E. Moon



CASING= K"FILATION DE. Tt F,, rl. PAGE

.i,.-;Top Soil, 0 ENGINEERSopl ySoase o BOSTON, MASS.

medium sand WELL LOG
CL'ENT USAF Hanscom Field
DRILLER Chapman (Wile)

•-HOLE NO 28

DATE DRILLED 27April 1960
SP

__________ STATIC WATER LEVEL

Gray silty CASING:
[ clay METAL Wrought Iron DIA. _2-1/2"

SCHEDULE Extra Stren.h

SCREEN:

MAKE METAL

SIZE LENGTH

SLOTS
FITTINGS

PUMPING TEST:

DATE

PUMP USED

G.P.M.
CL -

.8 DRAW-DOWN . . ..
Gray silty HOURSc oa r se sa n d . . . .. .

SP 59 VACUUM

Refusal NOTES' No circulation
Removed CasPn

Coordinates
N

_ _5.36 336-- 657 439-

INSPECTOR J. E. Mbon
, : 4, )- - ,- T.



S c.~I ti tRWAATbON DEP TH FRV PAGE AI 33
I., ~tTt~G MATRIAL S':IFjCEMETCALF &EDDY

Grayish fine to ENGINEERS
-coarse sand BOSTON, MASS.

gravel and clay. WELL LOG
Tightly packed,' CLIENT USAF Hanscom Field __

hardpan.DILE ap (i

HOLE NO 29
DATE DRILLED 27 April 96
STATIC WATER LEVEL

-CASING;

METAL Wrouht Iron -DIA2-/1

SCHEDULE t&Brzgt -

SP SCREEN:
S 71

RersalMAKE __METAL

SIZE _ _LENGTH

SLOTS

FITTINGS __

PUMPING TEST:"

DATE

Pump USED

G. P.M.

DRAW-DOWN

HOURS

VACUUM

NOTES: No c4rquj.1Q

RgQy ed .&a In

N

IINSPECTOR E.oo1~~.__________________________________________ _________________________________J. ________. ____Moon ______



".,!'.:J . *.'
'  

-'.. .- - . . - . ,. -. - .,-, . .7r., - ,; - ,-r r,, r -- -

CASING F"MIATION DEPTH rro," PAGE-
MAERIALS SJ lFAC E;ACMETCALF & EDDY

Brown clayey ENGINEER S
.. silt, some tine BOSTON, MASS.

sand and fine
gravel. WELL LOG

SM .0 CLIENT USA? Hanscom Field
Brown mediumto coarse DRILLER Chpman (Wile)sandy gravel HOLE NO 30

DATE DRILLED 26 April 1960

STATIC WATER LEVEL 2.0'
CASING:

METAL Wrought __.. DIA.
SCHEDULE --Extra, Strenth

OP SCREEN:

Refusal Johnson METAL
SIZE #20 LENGTH 10'
SLOTS
FITTINGS

PUMPING TEST:
DATE 26 April 1960
PUMP USED "e. t

G:P. M. 75
.75

DRAW-DOWN
HOURS

VACUUM

NOTES: This hole _
Qter wells to ,be placed in

i_ mnediate vicinit~y in o.e to
attempt to__in~ &rA _ e -

_ e. 2 Q.30 _ 30 ..........

Removed Casin&. &_q ?9q

Coordinates . . .
N E

... .8.147__ _ _ ..... 657 U _ __.. .. ..

INSPECTOR j. E. Moon

-- --- -- - - - - - -- - - - - - - -" 1



2.1 1 Z- aUk Z.- - . . . ,

FCA1% ": ATION DEPTH FROM PAGE A-1SErrTTI FG
,,rT:,:G t.IAT EfIAC SMETCALF & EDDY

Brown medium ENGINEERS
sand BOSTON, MASS.

WELL LOG
SP

S5' CLIENT USAy Hanscom Field _
Gray Clay DRILLER ChAn= (Wie

HOLE NO 3OA

DATE DRILLED 28 AprQi

STATIC WATER LEVEL + 1.0'I

4

CL CASING:
,12'

Brown fine to METAL Wrought Iron__ DIA.
medium gravel SHEDULE .

SCREEN:
MAKE Johnson METAL

SIZE #30 LENGTH 10
SLOTS

FITTINGS

PUMPING TEST'

DATE

PUMP USED
G.P.M

aP DRAW-DOWN"-28 , . . . .
Ref-usal HOURS

VACUUM

NOTES' .___o 2.. , 35

Drawdown 128_0 ft away,! ct..

Drawdown measured on two
exi5tinS holes (?-1/2" casea)..

There was no information a.a ail :1
on these holes.

.. C..Qrd. iiatea

N _E .
, 538 14.5 66 253

INSPECTOR J. E. Moon

t ; , . , .I



~ATON ~ ' METCALF LEDDY

FilMteil ENGINEERS
Sand & gravel.BSONMA.

SI 3 WELL LOG
Peat C

~Oaihbou 'CLIENT _,ss? HangcoM I%.
medium to DLE ....
coarse A&nd. HOLE NO .- 

- -R

DATE DRILLED 28 April 12pQ

STATIC'WATEFR LEVEL
CASING:

METAL _ u~tTpr. DIA 2-1/2,

SCHEDULE _Extra Ster~gth

6'SCREEN'
Bluish Gray
Clay MAKE __METAL

SIZE __LENGTH_

SLOTS __

FITTINGS___

PUMPING TEST:

DATE

PUMP USED

G.P.M
CL DRAW-DOWN

Gray fine to 2' HOURS __

mcd. sand Sp VCU
:rycoarse san4---.-~~--

to med. gravel NOTES' No circulation
p 30'

Refusal ___ ____

Removed Casin&r

- Coordinates

537 9A5 65B.7&

INSPECTOR J, E: moonl



C ASI ' G -MT6 E.ITH MO PAGE ..&.37
S~?TP~J t. ArE IA~ ZA ACEM ETC A L F & EDDY

Topsoil -ENGINEERS

Brownish gray BOSTON. MASS.
medium sand,
some organic WL O

maeralCLIENT USAF Hanscom Field

DATE DRILLED 28 April lq!6Q
STATIC WATER LEVEL

- CASING:
METAL __jrohtrn_ DIA

SF 5' SCHEDULE Extra Strength.

Brown oilty fine ------

sand, some fine SRE
gravel, occa&p.MAKE ___ METAL

'sional lumps of
brown clay. SIZE _ _LENGTH _

Tightly packed.- SLOTS

FITTINGS__

PUMPING TEST'

DATE_

PUMP USED

G.P. M

DRAW-DOWN
HOURS
VACUUM

NOTES' Poor c irci.Al on

*SP __Coordinates
37' .- . .

INSPECTOR J. E. Moon



F"RUATON CEPH MOMPAGE A3
S~T~P4O AT~fIALSM ETCALF & EDDY
Topsoil 1'ENGINEERS

Reddsh ~BOSTON, MASS.

TinesandWELL LOG
CLIENT USAF Hanhcom. Fleld
DRILLER _Chapman (Wad)
HOLE NO 32*__-
DATE DRILLED _~~

STATIC WATER LEVEL 1,41

CA-SING:
METAL . Wrought Iron_. 01k. 2-1/2"
SCHEDULE Extras n~

SP SCREEN:
Brown medium MAKE___ _ METAL
to fine sand. ZE_ ____LNT

Tightly packed. 
----

SLOTS
FITTINGS ___

PUMPING TEST'
DATE_ _____

PUMP USED_
G.P M._
DRAW-DOW4N
HOURS

* \VACUUM
NOTES' N~o circulation

SP 31 -Rmoe C. ~Y afj
Gray fine sand,-
some sharp fine
gravel. Coordinates

E

SP48.---

Re~usalINSPECTOR JE.Moon



--% '. . I.% _ .. ,I-

CAS INGC~~C
SErrING FRMATION DEP'TH FROLI. ~PGE A-

M~tERIALS METCALF & EDDY I-
Brown coarse EGNE
sand

BOSTON. MASS.

WELL LOG
Yelws ry CLIENT USAF Hanscom Field_____

sandy clay DRILLER Chapman (Wile)

coarse sand DATE DRILLED 28 April 1j60
STATIC WATER LEVEL __

CASING:*

METAL _WroMit I.ron D.2:-1/211
14P SCHEDULE'

Ref'usal

SCREEN:

-MAKE METAL

SIZE __LE NGTH _

SLOiTS _____

FI TTINGS__

PUMPING TEST:
DATE ______

PUMP USED_

G. P.M. _ _ _ __

DRAW-DOWN_

HOURS __ __

VACUUM

NOTES: Moved t~.A
100' east of #33,

J INSPECTOR_ J. E. Moon



CASING 0'R?,1ATION DEc.ITH MrCM PAGE A-4SErrING MArF.RIALS S'J" ACE MTAF&ED

Brown coarse ENGINEERS
Aand BOSTON. MASS.

WELL LOG

CLIENT USAy Hgasom P ield
SP 7 DLLER hpn

Brownish gray HOLE NO #33A
fine sand DATE DRILLED 28 April 16

STATIC WATER LEVEL1,5

CASING:
METAL Wrou St Iron DIA 2-1/2"
SCHEDULE Extra 4eli.gh_

Brown silty SP1'SCREEN:
medium gravel, MAKE _____METAL

some coarse
sand GPSIZE ____ LENGTH

Gray claySL S_
FITTINGS

PUMPING TEST:

DATE _

PUMP USED-- ---
G. P.M, _ _ _ _ _

DRAW-DOWN___
HOURS______

VACUUM
NOTE&~ Poor circulat1_9.L

Removed Casln&

Coarse sand, 3'-.~~..

gravel-

Refusal

INSPECTOR J. E. Moon



FA"t~ ~vR#ArIoN DEPTH FRfO.1. PAGE A4SErrJG MATERIALS SWflFACC ECLFEED

Peat ENGINEERS
Gryih OL 2' BOSTON, MASS.

Gineiso brown -
fntomedium WELL LOG

sand.-L
CL(ENT UAHao Field

MLLER Ckma(We).

HOLE NO #3

DATE DRILLED 7 si'
STATIC WATER LEVEL 3,ps
CASING:

METAL DIA.- .2"

SP14, SCHEDULE Extraar -
Gray clay,

sorne fine sand
SCREEN*

MAKE__Johnson METAL__

SIZE #3 ENGTH f
SLOTS ____ __

4 ~~FITTINGS_____

PUMPING TEST:
- -.. ~~DATE_ _____

PUMP USED
G. P. M. __ _ _ _ _ _

DRAW-DOWN_____
HOURS _ _ _ _ _ _ _ ____

VACUUM_____

NOTES: Poor eirculatlpq__

REtegd (!&Rng 2Snreen..
CL 36' 

_ __ _ _

Gray silty
coarse sand, N
some fine gravel

Gray medium- 38
sandy gravel0  ___

Refusal ___

INSPECTOtPA~ E. 'Moon
~~8/?F16 7 17 Z



- - * ,-:i -T.

FflUATION DEPTH rc'. PAGEA-MArFIALS SUJWAC E M T A 2 E D

LClay & gravel ENGINEERS
BOSTON,-MASS.

WELL LOG
Med t cor 51~ CLIENT USAF Hanscomi Field
gravel DRILLER R.Er. Chapman Co. (ie

HOLE NO 40 "

DATE DRILLED 29 kprijlj96_
STATIC WATER LEVEL ____

CASING:
METAL Wrought Iron _DIA. 2-1/2"
SCHEDULE Extra Stren&th

.15'1 _ _ _ _ _ _ _ _

Re~usalSCREEN:

MAKE_____ METAL

SIZE ______LENGTH__

SLOT S ___

FITTINGS_____

PUMPING TEST:

DATE _____

PUMP USED
G. P. M. __ _

DRAW-DOWN____

HOURS______

* ~VACUUM____

NOTES' ___ __

R4Noved Casing

INSPECTOR J. E. Moon

*3 1; 1~



P&T1NG IRtATION DEPTH FrrOM AG -
~ft;MAT~AILS ~flACEMETCAL' L EDDY

of sanid, gravelEGNER
clay.BOSTON, MASS.

WELL LOG

Grayish brown 'CIN Sanom.FLd
medium~ to coarof DR;LLER Cam WiL
gravel, some HL O10.
sand

DAT E DRIL f29Apilig6o

STATIC WATER LEVEL ___

CASING'.
METAL WrougtIron DIA. 212
SCHEDULE- .

O? SCREEN'

Refusal MAKE ______METAL__

SIZE ____LENGTH

SLOTS___-

FITTINGS___ f

PUMPING TEST:
DATE _ ____

PUMP USED

G. P. M. __ _ _ _ _ _ _ _

DRAW-DOWN_________

HOURS _ _ _ _ _ _ _ _ _

VACUUM ______ __

NOTES' _ _ _ _ _ _

Removed Casing

r 56

INSPECTOR J. E. MoonK ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _j



VRAATIOP4_ ,EP'TH FR~OM -PAGE.&i A-4 L:MATERIALS SJU1FAC~ MECL&ED
Tops oil ENGINEERS.

~ 2'BOSTON, MASS.
to coarse WELL LOG
sand.*

CLUENr USAF Hansoom Field
DR;LLER__ _ _ _ _ _ _

HOIfE NO 41 (Wile)
DATE DRILLED 29 ArjlA9.O-

STrATIC WATER LEVEL ___ __

CASING:
METAL __2g ohtrf DIA.
SCHEDULE-

SF 16, - _

Brown fine to SCREEN:
coarse sand, MAKE_____ METAL
a nd fine to-
coarse gravel SIZE _____LENGTH

highly weathere SLOTS___- _

material.FITNS_____

2'1 PUMPING TEST:
DATE_

PUMP USED
G.P.M __ __ _ _ _

DRAW-DOWN ___

HOURS______ __

V'ACUUM _ ___

NOTES: -- Ver j 1i1ewtr___..-

-- CirculUap~r.

5 53458 J.53 6o4

-. ~ J - - IN SPEC TO R _ j;'i:: k ;;.



P-MI.ATIoN OEPTti ~FROM, PAE At

METCIALF~~ EDIDY
Topsoil', ENGINEERS
Grayish- brown 1BOSTON, MASS.
fine sand WELL LOG

CLIENT USAF Hlanscom Fiel.
DR'LLER -Chapinan -(Warl
HOLE NO 4
DATE DRILLED ~~r116

SP STATIC WATER LEVEL o.31_

Brown medium ~'CSN
to coarse silty METAL Wiought Iron DIA._ 2-1/2"
sand, some fine SCHEDULE Extra Strng~ t
gravel. ___

Material tight- ___________

ly packed. SCREEN'MTA

MAKE METAL__

S IZ E _ _ _ _ _ _ L E N G T H _ _ _

SLOT S___

FI TTINGS __

PUMPING TEST:
DATE __ _ _ _ -

SP PUMP USED _

26' ,. _ _ _ _ _ _ _

Gray fine G. ____P.___M

silty sand., DRAW-DOWN______ __

fine &hr HOURS ________

gravel, tight-_
ly packed. VACUUM ___

NOTES' Poor Circulation _____

SP -351

Refusal-_ __

32- -7!2 64 -4L7D

1,NSPECTOR J. E. Moor,
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srrr T'R t.7A0tION DEPTt FO1PArE A 45
stro t ArtAI4Ls . jfFAcg D~.... . =: "': -- METOALF EDDYD"; -' Topsoti"* i ENGINEERS "Grsh- brown BOSTON, MASS.

fine sand

CLIENT USAF Hanscom Fie l.

DRILLER Chapman (Ward}
HOLE NO 42

DATE DRILLED 4 A2_ 19629 A

STATIC WATER LEVEL 0 ' ..
i'CASING' :-

Brown medium
to coarse silty METAL Wtought Iron DrA._2-1/2
sand, some fine SCHEDULE Extra Strer
gravel. C
Material tight-
ly packed. SCREEN'

MAKE METAL

SIZE LENGTH

SLOTS
FI TTINGS .-__

PUMPING TEST:

DATE _
SP PUMP USED

26, G ... ..... ... ... . .
Gray fine G.P.M ....___ _ _."

silty sand, DRAW-DOWN
fine aharpHOS ________

gravel, tight- HOURS
ly packed. VACUUM .._

NOTES' Poor Circulation "-

S• -351:

SF ... .. Q Y .......Ref usal
Coo;4i!~t

N J
532_57!2 654_70__

INSPECTOR J E Moor



:' "r" ... s.."cA, F":RLATI0N DEPTH t0.4. PAGE'B-2

MAYF.RIALS 5,YACE METCALF & EDDY
K' -* zDark Brown Ned. N";, ~~Silty Sand-- NIER

.S i BOSTON, MASS.'.'-,.,Organic

WELL LOG
51 CLIENT USAF Hanscom Field

DR;LLER R.E. Chapman Co.
HOLE NO 11
DATE DRILLED 17Ma_1960

Gray" Sandy '' lot STATIC WATER LEVEL
CASING:

METAL W.I. DIA. 8'"
SCHEDULE Ex. Strength

15'

CXREEN:
MAKE Johnson METAL
SIZE #60 LENGTH 10 Ft.

Reddish Brown 20' SLOTS
Med. Sand & FITTINGS
Gravel2,2 e PUMPING TEST :

DATE 18 May 1960
C 25' PUMP USED Cent.

.'-;E G.P.M. Unsteady

E DRAW-DOWN 22 Ft.

N HOURS Intermittent

Gray Coarse To 29 %ACUUM Varies
Fine Sand. Med. 5/.
to Coarse Grave NOTES* o --- r..To.Flow3 Silty 301

32 iSteadily Due To Caacity Of Pump.
First Tried To Surge Well With Screen

35' Bet. Bottom (42') And 32 Ft. Then

Grayish 3-own 36' Raised Casing & Screen 10 Ft. -

Med. Sand & Result Unsatisfactory Not Complete.
F i n .e G r a v e l 3 3 ' .... . . ... ..... .. .. .. .. .

Grayish Brown ..
Silty Sand . Coordinates
& Gravel 0.

Refusal 121 5 .3.. . .4 .. R
5/_9 .:-. Pulled acreen and re-

placed with 10 ft. of_#4j bottom set

at 30'. Very little water, 5/20-Fump-
test unsuccessful., poor yield.

INSPECTOR J. E. Moon
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t*IAE.~iLa .J~t~c'METCALF,& EDDY -

Sand &ClayENNER

b FillBOSTON. MASS.

WELL LOG -

Brw 5du CLIENT USAF Hanscom Field

DATE DRILLED 6 My16
10' STATIC WATER LEVEL -

C AS I NG:.
METAL W.I. DIA. 8"
SCHEDULE Ex. Strength

Silty Clay SCREEN:
Some Sand

MAKE Johnison MEFTAL
SIZE #30 __LENGTH 10 Ft.

20' SLOTS
FITTINGS __

PUMPING TEST:
DATE 12 May 1960

25t PUMP USED Turbine -

G. P.M. _Not Measured

DRAW-DOWN Not Measured
HOURS Not Recorded

30t VACUUM NotRecorded

NOTES' 9 May_1960 Surge Pumping

Could Not Get Rid of~ Fine Sand.-

1? Ma y1902 Surge PumpingResumed L
-31But DicniudAt NoOr By Orde

371 _of' Authoritiesq~u n&ts
Brown Ned. to ----- ~uPnget
Fine Sand,Someunucsuporyed
Fine Gravel.unucsflporyed

S 140' - Lc E

& Soe rave
N Trece of Cla !inN Small L s,4 &Y

46'Reusal

INSPECTOR J. E. Moon
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APPEMIDZX V

USAF INSTALLATION RESTORATION PROGRAM

FHAZARD ASSESSMENT RATING MEODOLOGY

BACKGROUND
The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

disposal practices at DOD facilities. One of the actions required under

this program is to:

"develop and maintain a priority listing of con-
taminated installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts.4 (Reference:
DEQPPM ai-s, 11 Decenber 1981).

* -Accordingly, the United States Air Force (USAF) has sought to establish

a system to set prioritias for taking further actions at sites based

upon information gathered during the Records Search phase of its

Installation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with representatives frcm USAF Occupational Environmental Healt.

Laboratory (CEHL), Air Force Engineering Services Center (AFESC),

Engineering-Sci~ence (ES) and C!H2M HIIIII. The basis for this mo~del Was a

system developed for EPA by .Associates of M cLean, Vi:ginia. The JR

model was modified to meet Air Force needs.

* After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, representatives of USA. OEL, AFESC, various majoc com-

mands, Engineering Science, and CH2H gill met to address t'he inade-

quacies. The result of :ne meeting was a new site rating model designed

to present a bettcr picture of the hazards posed by sites at Air Force

installations. The new rating model described in *his presentation is

referred to as the Hazard Assessment Rating Methodology.

V-1



The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will. assist the Air 'orce in setting priorities for follow-on

site investigations and confirmation work under Phase 11 of IRP.

This rating system is used on.y after it has been determined that

(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OI MODEL

Like the other hazardous waste site ranking odels, the U.S. Air

Force's site rating model. uses a scorin system to rank sites for

priority attention. Bowever, in developing this model., the designers

incorporated sa.e special feau.A.s to meet specific 000 program needs.

The model uses data readily obtained during the Record Search

portion (Phase t) of the LEP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model.

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach mtshes well with the

policy for evaluating and setting :estrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these categories contains a number of rating factors

that are used in the overall hazard rating.

The ceceptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weignted

scores to obtain a total category score.

V-2
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The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential. (worst case) for

contaminant migration along One of three pathways. if evidence of

contaminant migration exists, the category is given a subicoce of 80 to

100 points. For indirect evidence, 80 points are assigned and for .,

direct evidence 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes age
surface water migration, flooding, and ground-water migration. EvalvA-.

tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

among all four of the potential scores is used.

The waste characteristics category is scored in three steps.

irst, a point rating is assigned based on an assesment of the waste
quantity and the hazard (worst case) associated with the site. The

level of confidence in the info.mation is also factored into the as-

sessment. Next, the score is multiplied by a waste persistence factor,

which acts to reduce the score if the waste is not very persistent.

?inally, the score is fugther modified by the physical state of the -

..te. Liquid wastes :ecetive the maxim= scot, while scores for

. ;as and solids are reduced.

The scores for each of the three categories are then added to-

gether and normalized to a maximu possible score of 100. Then the

waste management practice category is scored. Sites at which there is

no containment are not reduced in score. Scores foC sites with limited

containment can be reduced by 5 percent. If a site is contained and

well, managed, its score can be reduced by 90 percent. The inaL site

score is calculated by applying the waste managment practices category

factor to the sum of the scores for the other three categories.

L
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HAZARO ASSESSMENT RATING METHODOLOGY FORM

I.RECEPTOR3 asil

P~iwV~t(0-3) %tip~St Smaee

A- ?09ut± withIin I .- 300 f,*t site f_____ 4_________

C. within I. IU radius____

&: *mi0at2Wthn121 lum of_ __ 2'"_ __ _

~.wateru.Lt of neares mufam ate bI

. rMvet5ueo ~ate t UM Of

S.lp"'Iioia served zy *a va t1Zo W7I
Jtj.~ Al d'2~5tte* Ot Site ______

:. aWjluf 9vd CyqOUVA-Wat*. uitPLYJ

~e~,to~ sm~me(100 2 faetue saae fstimata/aas wonr "=Zcal)

IL W A S T E C HA R A C T E R S T C 3 
h n ! ~ t C * o 2A. !o.c ~ aCttr =C*r bee Ca ts estassd c1Ity, the dopt. Ot hatU.d tscnlane*e.

W, 13t* q~aty tS 4 20411. K & 36dlIUM. f- 4 -aluqe

2. 4:*n.fid~r4* 'eve.L (C a*Mainged. J -0 Sgay.cted)-

3. SaaaCd rating (I a hiqft. X' a aodi=# L 0 LWv)-

?aatoi SUDS="r A (ftm 20 -.0 100 UaS44 on fwc smoet xaeriz)

3.A79y pect5*t f3Ctz
? sctt cc A X 74tZsLtalce ""ct *suzacars a

.99L- C75LC3J. state =1plat

Subscoce 3 ( 2iyscal, State m9Jit.pUsg *wate Chaxactsitstica lsi~ce
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F""CURE 2 (Cnti.ued)

IL PA11hWAYS

R~~t~q ractat otl
1ktn wo (0-31 40altiopse Scot* Scot

,% tIg %ae Is owt46Um at sipai±8 ad asm4aus coultanMtst &siaaqi vLuna tumtor Pibicao a 100 At @.or*
Ur~ wltdag as 80 paint2 fu LAileet vdefl@0. t9 dixect w~dfica exists went peae to c. a~.i

at~s~e0 1Mt*00al ewtdoew exims ;csd to S.

luubse

R*Pa t CA*?AO UvtinsalatiA. tat I lKmetSia4 pathw~aI suxfwa watle agatia40 9106",4 tMA qaouM-watag
algslo. Select tu uqaun :ata. Ud grog*" to C.

I * S~&aat intelu~zat

Surface erosio1n_______ a _______

Rainfou .1taiaLt I *

subacege (100 r1 fumr sae* mbAttaluaism Soot* 8auoal)

subscae (100 1 9-At son/31

*Ot tzs 4wttl Wqalter

gat precipitation I

Suaurfice !!ave S

3i:*at aceuji t* gourA waterS

sunucoale (100 x factl scat. suzzaltaiiaxis~ seats suntot1.ll

linet jUtiuay suoscoce.

!"ner ta =qrcst, nccas value farn A. 3-1, 6 -2 or 3-3 amw.

~a~awsuzicot*

IV. WASTE mANAa~EMN PRACTTCE3

Xvotiqs =* =20s suncortl !:3c rsosptzrs. waste cauats:~s.cs. aM , Ataways.

Ploc',trs
"fast* Ch*?actgi~st;a
naWays

3. AMLY !I- fa to va at*. C~nalrasnt ftoe waste iqaa~gaet ;9ataus

QQ32s '"Mga. $cots X Waste .'wAAq@Moa: ?etc-.-CBS ?actaZc $we*a Sar

V-6



0.

cv~ %.O - 4 4 4

6
6 aU ~ - ~ - ~

I I -- -. 2~
3 I .

SI. .d - 6 66 ~ .~(J £A a * ~ -oau 4 - -- ~ *~.g-U.~ a -a ~ -~ £~ - -w 6
.~ * Us - -~ U ~ I 14 U -

3 .3 ~ o~UA

(2 * ~ : i~I ~ -2 6 g 6
ca I -3 ~ -~

I - ao I - 2 ~~--~: ~ U-
* 2 o ~ ' !!±'~3 ~.j 3 * a(3 ~ .~ a~ ;~~- -. 3 0I * 64 6 1 166 -- * ~ -; - -

-~ .4 - I -- 66 ~ ~q*.1~ '~ - -

* I ~ Ii * ~ 0 ~I4- 3.4~66~ ~ -
2 0- II

46 -* ~I2 * ~6
4. .- - 6 - 604* - 6 6 .11 .Q*AU

-~ - 6 4.00 ~-~ ~I ~ 6 6 6 -
- - ~ ~ ai 2 3 - -~ ~
~ 6

U - M.3 I .~~- III" - 0 2 *-~£~ - 4w1 IIII - - - ~ 3w~4

* 2 -
* '4 V.- ~A. q~~3 - -'4 I U -6~fl I - U- - . -~H £ *'~

j~e. .; -J
£ U 4-. *-~ ---- .3 -.lOja ~ .i .- ,; 26

0a; .. U 2
* ~ ~ U

4
2 --

6 -

0
6I 0 6 6 -- -A U3: - - 2~ A~.4 -- 7 4~ 0 3M - ' - - -4 2 412 26- - - ~

-- 311
z6-

21 .2 gO43 
~ 

-
~0

2... ~ -u*~ - 3 411.5
-. - g~ ~ ~u ~.54
71 ~ ~6 u -~ ~*-S. *. -- t. -- 22!e -~

~I ~I ~ *j ~ ~9 33 -35- --

* u 0 M S.S

V-7

0



[

0

~ SI 4 -

ii I* A
H ~ - 4 ~!i ~

- ~ H

I AS. I
* ~ I

'i ~; ~i~* SO
2~GAS ,~ ~

- ~ S~2. O~ b

~ A *6

* * -

* ~ e 4 - I
A.§ f4 4 1 -* 2.

Z *~w )

- 'J 20 ~ 0 -

I *~o MO
00 * *~ -

* S a

A11 I p
* I

~II
- &i~~ 1 - OM -

ca -

Z ~ * 6 - * ~
A ~ I ~

- 'I ~q 1.
- : *

- - - - Io 6 L*~ II ~ -~ 2.
*~ 0 ~ -

A I, -* A
- 0 4 5 -

- M - S
- OOM * I~.. 0

-. -e * 2 - - -
'~ z - - 6 * 1~

ci, -~ .- - 0 * 6
~ 0 - o ~

U 2
,JI no 4 0* -

* ~ A i.. Zo~
U2 -~ - - S o~u

* - - : ~
00. * ~ ~* *U W ~

*~ I,

8 - 8 ~ 4
- 4 MS -

- U .~ 2 6 I

6~0 S --

-o U -- 20

~3 : ~2.% ~ ~ ~ ~,2 a
- 6 '' ~ -

t* 4 - - - @0
- 2.2. ~ H A

- U
*~ -: 2. A8:

3 - ~ 20 ~ ~

C - - -0 I-.
hi * 6 S

p~~S 35

I

V-B

S



4 14

AkA

X a
to IJS
(n*

43

*040

-V-9



0 1

-a 0 i 0-0 4

464

Q aI
e- 0 60

a 2 ;N

a 0= a

-4~. u

-4 to4 6 21- 5. *

-4 a434 6 S '

-Z 06~

414

=4 .4 ~ S Wi10



4'4

u 4'

04 -

.4'.40

- A1



APPENDIX I

GLOSSARYt OF TERMS AND ABBREVIATIONS



GLOSSARY OF TERMINOLOGY

Aquifer: A geologic formation, group of formations, or part
of a formation that is capable of yielding water - "
to a well or spring.

Aquitard: The less permeable bed(s) in a stratigraphic
sequence, whose permeability is not sufficient to
allow the completion of production wells within
them.

Bedrock: The solid rock underlying auriferous gravel, sand,
clay, etc. P

Biotite: A mineral member of the mica group. A common
rock-forming mineral.

Diorite: A plutonic rock composed essentially of sodic
plagioclose and hornblende, biotite or pyroxene. ,

Drift: Any accumulation of glacial origin; glacial or

fluvioglacial deposit.

Drumlin: A streamlined hill or ridge of glacial drift with
the long axis paralleling direction of flow of the
former glacier.

Eolian: Applies to deposits which are due to the trans-
porting action of the wind.

Gabbro: A plutonic rock consisting of calcic plagioclose
and clinopyroxene; loosely used to describe any
coarse-grained dark igneous rock.

Glaciofluvial: Fluvioglacial. Pertaining to streams flowing from
glaciers or to the deposits made by such streams.

Gneiss: A coarse-grained rock in which bands rich in
granular minerals alternate with bands in which
schistose minerals predominate.

Granite/Granitic: A plutonic rock consisting of alkalic feldspar and
quartz.

Groundwater: Water beneath the land surface in the saturated
zone that is under atmos['eric or artesian pres-
sure.



Hazardou3 Waste: A solid waste, or combination of solid wastes,
which because of its quantity, concentration, or
physical, chemical or infectious characteristics

may cause or significantly contribute to an
increase in mortality or an increase in serious,

irreversible, or incapacitating reversible ill-
ness; or pose a substantial present or potential
h;- zard to human health or the environment when
improperly treated, stored, transported, or dis-
posed of, or otherwise managed.

Head (Hydraulic): The height above a datum (sea level) at which a
column of fluid can be supported by the static
pressure at that point.

Hydraulic Conductivity: The volume of water that will move in unit time
under a unit hydraulic gradient through a unit
area measured at right angles to the direction of
flow.

Karst: A limestone plateau marked by sinks or holes
interspersed with abrupt ridges and irregular
protuberant rocks.

Lacustrine: Of, or pertaining to, or formed in lakes.

Leachate: Contaminated liquid discharge from a waste dis-
posal site to either surface or subsurface recep-
tors. It is created by fluid percolation through
and from waste materials.

Metamorphic Rock: Rock formed in the solid state in response to
pronounced changes of temperature, pressure, and
chemical environment.

Metavolcanic: Partially metamorphosed volcanic rocks.

Moraine: Glacial drift deposited by direct glacial action
and having constructional topography independent
of control by the surface on which the drift lies.

Muscovite: A mineral member of the mica group, the common
white, green, red or light brown mica of granites,
gneisses and schists.

Uutwash: Dritt deposited by melt water streams beyond
active glacial ice.

Pegmatite: Coarse-grained igneous rocks most commonly found
as dikes associated with a large moss of plutonic
rock of finer grain size.



Permeability: A rock's capacity for transmitting fluid. Depends
upon the size and shape of the pores and their
interconnections.

Piezometric: Pertains to the surface formed by the hydraulic
head in an aquifer. Provides indication of
groundwater flow direction within the aquifer.

Plutonic: Applies to a body of igneous rock that was formed
beneath the surface of the earth by consolidation
of magma.

Schist: A medium- or coarse-grained metamorphic rock with
subparallel orientation of the micaceous minerals
which dominate its composition.

Spit: A small point of land or narrow shoal projecting
into a body of water from the shore.

Syenite: A plutonic igneous rock consisting principally of
alkalic feldspar usually with hornblende or
biotite.

Terrace: A relatively flat, horizontal or gently inclined
surface which are bounded by a steeper ascending
slope on one side and by a steeper descending slop
on the opposite side. Step-like in character.

Till: Nonsorted, nonstratified sediment carried or
deposited by a glacier.

Transmissivity: The rate of flow of water through a vertical strip
of aquifer one unit wide extending the full
saturated thickness of the aquifer under a unit
hydraulic gradient.

Unconfined Groundwater: Unconfined groundwater is water in an aquifer that
has a water table.

Water Table: An imaginary surface in an unconfined water body
at which the water pressure is atmospheric. It is
essentially the top of the saturated zone.



GLOSSARY OF ABBREVIATIONS

ABG/DE Air Base Group/Civil Engi- erng

ABG/LG Air Base Group/Logistics

ADSMO Air Defense Systems Management .fice

AFB Air Force Base

AFESC Air Force Engineering and Service Center

AFGL Air Force Geophysical Laboratory

AFS Air Force Station

AFSC Air Force Systems Command

ASID Air Systems Integration Division

BES Bioenvironmental Engineering Services

CERCLA Comprehensive Environmental Response, Compensation and
Liability Act

DCE DichloroethyJ -ne

DEQPPM Defense Environmental Quality Program Policy Memorandum

DOD Department of Defense

DOT Department of Transportation

DPDO Defense Property Disposal Office

EPA Environmental Protection Agency

ESD Electronic Systems Division

ESD/IM Electronic Systems Division/Management Services

ESD/SG Electronic Systems Division/Office of the Surgeon

HARM Hazard Assessment Rating Methodology

HTH Tradename for calcium hypochlorite

HCl Hydrochloric acid

IRP Installation Restoration Program



mg/l Miligrams per liter

MIT Massachusetts Institute of Technology

MPA Massachusetts Port Authority

MSL Mean sea level

OPR Office of Primary Responsibility

PCB Polychlorinated biphenyls

POL Petroleum, Oil, and Lubricants

ppm Parts per million

RADC Rome Air Development Center

RADC/ET Rome Air Development Center/Ejectronic Technology Office

RCRA Resource Conservation and Recovery Act

SPCC Spill Prevention Control and Countermeasures

TCE Trichloroethylene

USAF United States Air Force

I'
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